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Availability  of  Publications 

Most  Station  publications  (Research  Papers,  Notes, 
General  Technical  Reports,  and  Resource  Bulletins)  are 
available  from  Station  headquarters  in  Broomall,  PA. 
For  copies  of  articles  not  published  by  the  Station, 
contact  a  university  library  or  the  Northeastern  Forest 
Experiment  Station  author  or  co-author.    A  list  of 
Station  authors  by  location  follows  the  citations.    Full 
mailing  addresses  for  headquarters  and  field  locations 
ire  located  on  the  inside  baci<  cover. 


Adams,  Edward  L.   Use  of  recording  watt/varmeter  to 
evaluate  the  electrical  power  requirements  of  a 
combination  edger.    Gen.  Tech.  Rep.  NE-79. 
Broomall,  PA:  U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1983.    5  p. 
The  data  provided  by  a  recording  watt/varmeter  have 
many  uses.    We  measured  power  consumed  by  a  combin- 
ation edger  processing  red  oak  material— cants  gang- 
sawed  on  one  side  of  the  edger  and  boards  edged  on  the 
other.    Log  sizes  processed  through  the  headrig  and 
sizes  of  material  processed  through  the  edger  were  also 
recorded. 

Anderson,  Christine  B.;  Fosbroke,  David  E.;  Frank, 
Robert  M.;  O'Keefe,  Timothy  G.   The  spruce  bud- 
worm  and  you:   How  to  recognize  damage  and  mini- 
mize losses.   Orono,  ME:  University  of  Maine  and 
USDA  Forest  Service;  1983.    20  p. 

A  companion  volume  to  an  audio  visual  presentation. 

Anderson,  R.  Bruce.   Furniture  rough  mill  costs  evalu- 
ated by  computer  simulation.    Res.  Pap.  NE-518. 
Broomall,  PA:  U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1983.    11  p. 
A  crosscut-first  furniture  rough  mill  was  simulated  to 
evaluate  processing  and  raw  material  costs  on  an  indi- 
vidual part  basis.    Distributions  representing  the  real- 
world  characteristics  of  lumber,  equipment  feed  speeds, 
and  processing  requirements  are  programed  into  the 
simulation.   Costs  of  parts  from  a  specific  cutting  bill 
are  given,  and  effects  of  lumber  input  costs  are  dis- 
cussed.   GASP  IV  (A  Combined  Continuous/Discrete 
FORTRAN-based  Simulation  Language)  was  used. 

Andreadis,  T.  G.;  Dubois,  N.  R.;  Weseloh,  R.  M.;  Moore, 
R.  E.  B.;  Anderson,  J.  F.;  Lewis,  F.  B.   Aerial  spray 
tests  with  Bacillus  thuringiensis  for  control  of  the 
gypsy  moth  in  Connecticut.    New  Haven,  CT:   Con- 
necticut Agricultural  Experiment  Station;  1982; 
Bull.  807.    5  p. 
Two  experimental  strains  of  Bacillus  thuringiensis  Ber- 
liner, HD-243  and  HD-263,  and  the  commercial  strain, 
HD-1,  were  evaluated  against  natural  infestations  of 
Lymantria  dispar  (L.)  in  aerial  spray  trials.   Two  weekly 
applications  of  HD-1  at  8  BlU/0.4  ha,  or  a  dry  weight 
equivalent  for  the  experimental  strains,  gave  signifi- 
cant reductions  in  larval  density  and  good  foliage  pro- 
tection.   HD-243  and  HD-263,  which  previously  had 
been  identified  as  more  potent  against  gypsy  moth  lar- 
vae in  laboratory  bioassays,  were  as  effective  but  no 
better  than  HD-1  in  the  field.    One  application  of  HD-1 
also  was  effective  in  reducing  larval  populations  and 


protecting  foliage  but  did  not  protect  foliage  as  well  as 
two  applications  of  the  same  strain. 

Andreadis,  Theodore  G.;  Dubois,  Normand  R.;  Moore, 
Robert  E.  B.;  Anderson,  John  F.;  Lewis,  Franklin  B. 
Single  applications  of  high  concentrations  of  Bacill- 
us thuringiensis  for  control  of  gypsy  moth  (Lepidop- 
tera:   Lymtintriidae)  populations  and  their  impact  on 
parasitism  and  disease.   Journal  of  Economic  Ent- 
omology.   76(6):  1417-1422;  1982. 
In  aerial  spray  trials  with  Bacillus  thuringiensis  Berliner 
conducted  against  dense  populations  of  Lymantria  dis- 
par (L.),  single  applications  of  12  and  16  BIU/0.4  ha 
gave  significant  reductions  in  larval  density  and  excel- 
lent foliage  protection.    Less  than  4  percent  net 
defoliation  was  observed  in  treated  plots,  compared 
with  69  percent  in  untreated  plots;. this  level  of  control 
was  equivalent  to  that  achieved  with  two  weekly  appli- 
cations at  8  BIU/0.4  ha. 

Araman,  Philip  A.   BLANKS:   A  computer  program  for 
analyzing  furniture  rough-part  needs  in  standard- 
size  blanks.    Res.  Pap.  NE-521.    Broomall,  PA:    U.S. 
Department  of  Agriculture,  Forest  Service,  North- 
eastern Forest  Experiment  Station;  1983.    8  p. 
Describes  a  computer  program  that  allows  a  company 
to    etermine  the  number  of  edge-glued,  standard-size 
blanks  required  to  satisfy  its  rough-part  needs  for  a 
given  production  period.   Yield  and  cost  information 
also  is  determined  by  the  program.   A  list  of  the  pro- 
gram inputs,  outputs,  and  uses  of  outputs  is  described, 
and  an  example  analysis  with  sample  output  is  included. 

Araman,  Philip  A.   Program  BLANKS  analyzes  rough- 
part  needs  in  standard-size  blanks.    NE-INF-44-83. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1983.    6  p. 
Describes  a  computer  program  that  will  allow  a  com- 
pany to  determine  the  number  of  edge-glued  standard- 
size  blanks  required  to  satisfy  their  rough-part  needs 
for  a  production  period.    Yield  and  cost  information  are 
also  determined  by  the  program.    Lists  program  inputs, 
outputs,  and  uses  of  outputs.   Includes  an  example  anal- 
ysis with  sample  output. 

Araman,  Philip  A.  Standard-size  blanks  for  furniture 

and  cabinets.    NE-INF-45-83.    Broomall,  PA:    U.S. 
Department  of  Agriculture,  Forest  Service,  North- 
eastern Forest  Experiment  Station;  1983.    8  p. 
Discusses  what  standard-size  blanks  are,  why  standard 
sizes  are  used,  who  can  use  them,  and  how  they  can  be 
made. 

Araman,  Philip  A.;  Hansen,  Bruce  G.   Conventional 
processing  of  standard-size  edge-glued  blanks  for 
furniture  and  cabinet  parts:  a  feasibility  study. 

Res.    Pap.  NE-524.    Broomall,  PA:    U.S.  Department 
of  Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1983.    lip. 
Each  year  the  manufacturers  of  furniture  and  cabinets 
use  over  2  billion  board  feet  of  hardwood  lumber.    As 
demand  intensifies,  we  will  need  to  utilize  more  of  the 
abundant  lower  grade  hardwood  resource  to  assure  fu- 
ture supplies  at  reasonable  prices.   Conventional  proc- 
essing of  standard-size  hardwood  blanks  manufactured 
from  log-run  red  oak  lumber,  a  resource  containing  over 
40-percent  low-grade  No.  2  Common  lumber,  has  been 
shown  to  be  technically  and  economically  feasible. 
Internal  rates  of  return  from  26  to  40  percent  are  possi- 


ble  when  blanks  are  produced  for  outside  sales  or  re- 
place open-market  purchases  of  dimension. 

Araman,  Philip  A.;  Hansen,  Bruce  G.   The  dollars  and 
cents  of  conventional  processing  of  standard-size 
blanks.    NE-INF-43-83.    Broomall,  PA:    U.S.    De- 
partment of  Agriculture,  Forest  Service,  Northeast- 
ern Forest  Experiment  Station;  1983.    8  p. 
A  modern  conventional  processing  system,  the  raw 
material  inputs,  and  product  outputs  and  yields  are 
presented.   The  economics  are  presented  to  show  the 
product  costs  to  potential  producers  who  wish  to  use 
blanks  internally  and  the  investment  potential  to 
potential  producers  who  wish  to  sell  blanks. 

Araman,  Philip  A.;  Reynolds,  Hugh  W.  Crafts  offer  new 
market  for  edge-glued  panels.   Wood  &  Wood  Prod- 
ucts.   88(6):  86,  88,  90;  1983. 
To  find  out  if  craftsmen  would  be  interested  in  purchas- 
ing edge-glued  standard-size  panels  as  a  supplement  to 
or  substitute  for  hardwood  lumber  and  hardwood  ply- 
wood, we  went  to  two  trade  shows  and  asked  them.   The 
results,  which  were  positive,  are  presented  in  this  re- 
port along  with  some  possible  steps  for  the  development 
of  this  new  market  opportunity  by  dimension  manufac- 
turers. 

Araman,  Philip  A.;  Reynolds,  Hugh  W.   Craftsmen  say 
"we  want  edge-glued,  standard-size  panels."   Res. 
Note  NE-312.    Broomall,  PA:    U.S.  Department  of 
Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1983.    4  p. 
Wood  craftsmen  would  like  an  alternative  to  hardwood 
lumber  and  plywood  and  softwood  products.   They  are 
very  interested  in  edge-glued,  standard-size  panels. 
These  conclusions  are  based  on  interviews  with  crafts- 
men at  two  trade  shows,  and  the  results  are  included  in 
this  report  along  with  our  recommendations  for  opti- 
mum acceptance  by  craftsmen  of  this  new  product. 

Ashby,  W.  Clark;  Vogel,  Willis  G.;  Kolar,  Clay  A.   Use 
of  nitrogen-fixing  trees  and  shrubs  in  reclamation. 

In:    Pope,  P.  E.,  ed.    Proceedings  3rd  annual  better 
reclamation  with  trees  conference;  1983  June  2-3; 
Terre  Haute,  IN.    West  Lafayette,  IN:   Purdue  Uni- 
versity, Department  of  Forestry  and  Natural  Re- 
sources; 1983:  110-118. 

Auch moody,  L.  R.   Using  fertilizers  to  regenerate  Alle- 
gheny hardwoods.    In:    Finley,  J.;  Cochran,  R.    S.; 
Grace,  J.  R.,  eds.   Regenerating  hardwood  stands: 
Proceedings  of  a  symposium;  1983  March  15-16; 
University  Park,  PA.    University  Park,  PA;  Pennsyl- 
vania State  University;  1983:   160-170. 
Establishing  vigorous  natural  regeneration  of  desirable 
species  after  harvest  cutting  of  Allegheny  hardwoods  is 
difficult  in  northwestern  Pennsylvania.   Seedling  growth 
rates  are  limited  by  a  combination  of  heavy  deer  brows- 
ing and  severe  nitrogen  and  phosphorus  deficiencies  in 
the  soil  after  overstory  removal.    Research  during  the 
past  10  years  has  shown  that  forest  fertilization  can 
stimulate  seedlings  and  developing  regeneration  to  grow 
above  the  reach  of  deer  within  one  or  two  seasons. 

Baker,  C.  Jaeyn;  Melhuish,  John  H.,  Jr.   Effect  of  dival- 
ent cations  on  germination  of  urediosphores  of  Uro- 
myees  phaseoli.    Phytopathology.   73(6):  964;  1983. 
Abstract. 


Barger,  J.  H.   Europen  elm  bark  beetle  catches  on  mul- 
tilure-baited  sticky  traps  increased  by  spraying  the 
trap  standards  with  methoxychlor.   In:    Hall,  Frank- 
lin R.,  compiler.    Proceedings,  38th  annual  meeting, 
North  Central  Branch  of  Entomological  Society  of 
America;  1983  March  15-17;  St.  Louis,  MO. 
Wooster,  OH:   North  Central  Branch  of  Entomologi- 
cal Society  of  America;  1983.    Abstract  55. 
In  earlier  studies,  where  healthy  elms  were  used,  meth- 
oxychlor insecticide  was  sprayed  on  the  boles  of 
some  elms  to  determine  if  protection  against  non-cap- 
tured beetles  was  needed.    Results  showed  that  traps  on 
sprayed  elms  captured  more  than  twice  as  many  beetles 
as  traps  on  unsprayed  elms.   Thus,  a  study  was  conduct- 
ed to  determine  if  this  phenomenon  was  restricted  to 
healthy  elms  only,  if  similar  results  could  be  obtained 
on  a  variety  of  other  standards,  and  if  the  type  of  trap 
standard  affected  beetle  catches. 

Barnard,  Joseph  E.   Accomplishments  and  plans  in  the 

North.   In:   A  National  Review  of  Forest  Inventory 
and  Analysis  Research  in  the  USDA  Forest  Service; 
1983  November  15-16;  Washington,  DC.    Washing- 
ton, DC:    U.S.  Department  of  Agriculture,  Forest 
Service;  1983:  20-22. 
The  Forest  Inventory  and  Analysis  units  of  the  North 
Central  and  Northeastern  Forest  Experiment  Stations 
have  conducted  a  program  of  forest  inventory  in  25 
states  for  nearly  four  decades.   There  have  been  signifi- 
cant past  accomplishments  in  research,  inventory,  and 
analysis.   Today  the  program  of  forest  inventory  being 
carried  out  in  the  North  is  multiresource  in  scope.    Fu- 
ture goals  relate  to  the  expanded  use  of  this  informa- 
tion in  state  and  regional  policy  and  program  implemen- 
tation and  continued  economic  development  of  the  180 
million-acre  forest  resource. 

Barnard,  Joseph.   Maine's  hardwood  resource.   In:   Pro- 
ceedings, hardwood  forest  management  and  utiliza- 
tion symposium;  1982  October  25-26;  Orono,  ME. 
Misc.  Rep.  279.   Orono,  ME:    University  of  Maine, 
Maine  Agricultural  Experiment  Station;  1983:   4-5. 

Discusses  the  third  inventory  v^f  Maine  completed  in 
July  1982.    Presents  some  preliminary  results  available 
for  12  million  of  the  17  million  acres  of  forest  land  in 
Maine. 

Beckjord,  Peter  R.;  Melhuish,  John  H.,  Jr.;  Mcintosh, 
Maria  S.;  Hacskaylo,  Edward.    Effects  of  nitrogen 
fertilization  on  growth  and  ectomycorrhizal  forma- 
tion of  Quercus  alba,  5.  rubra,  ^.  falcata,  and  ^. 
falcata  var.  pt^odifoUa.   Canadian  Journal  of 
Botany.    61(10):    2507-2514;  1983. 
Oak  seedlings  were  grown  for  105  or  110  days  in  con- 
tainers in  a  greenhouse  in  a  medium  with  and  without 
vegetative  or  basidiospore  inoculum  of  the  ectomycor- 
rhizal fungi  Pisolithus  tinctorius  and  Scleroderma  aur- 
anteum.    At  15  days  after  planting  acorns,  nitrogen  in 
the  form  of  sodium  nitrate  or  ammonium  chloride  was 
added  to  each  container  at  the  rates  of  0.0  or  100  mg 
nitrogen  per  seedling.   Growth  of  all  seedlings  that 
were  not  fertilized  was  significantly  less  than  seedlings 
fertilized  with  nitrate  or  ammonium  nitrogen  (100  mg 
N).    Ectomycorrhizal  development  of  all  seedlings  that 
were  not  fertilized  or  fertilized  with  sodium  nitrate 
(100  mg  N)  was  significantly  less  than  seedlings  fertil- 
ized with  ammonium  chloride  (100  mg  N).    Ectomycor- 
rhizal development  of  oak  species  varied  with  different 
mycorrhizal  inocula. 


enoit,  L.  F.;  Skelly,  J.  M.;  Moore,  L.  D.;  Dochinger,  L. 
S.  The  influence  of  ozone  on  Pinus  strobus  L.  pollen 
germination.   Canadian  Journal  of  Forest  Research. 
13(1):  184-187;  1983. 
long  the  Blue  Ridge  Parkway  in  Virginia,  branchlets 
nd  pollen  were  collected  from  native  eastern  white 
ine  trees  that  were  sensitive,  intermediate,  and 
jlerant  to  oxidant  air  pollution  based  on  foliar  symp- 
3m  expression.    Fumigation  of  branchlets  with  0.10 
pm  ozone  (O3)  for  4  or  8  hours  per  day  until  finthesis 
id  not  affect  pollen  production  or  germinability.    How- 
ver,  the  percent  germination  was  significantly  (P  < 
.01)  reduced  in  pollen  exposed  under  wet  conditions  to 
.15  (O3)  for  4  hours.   The  importance  of  this  finding  in 
ie  reproduction  of  pines  is  discussed. 

enzie,  John  W.;  Smith,  Thomas  M.;  Frank,  Robert  M. 
Balsam  fir.    In:   Silvicultural  systems  for  the  major 
forest  types  of  the  United  States.    Agric.  Handb. 
445.    Washington,  DC:    U.S.  Department  of  Agricul- 
ture, Forest  Service;  1983:  102-104. 

erry,  Frederick  H.;  Mielke,  Manfred  E.    How  to  reduce 
decay  in  high-value  hardwood  trees.    NE-INF-46-83. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1983.    6  p. 

•iscusses  the  decay  process,  how  decay  enters  trees, 

nd  how  to  control  decay. 

iller,  Cleveland  J.   Whole-tree  harvesting  with  a  medi- 
um capacity  cable  yarder.   In:   Proceedings,  1982 
winter  meeting  American  Society  of  Agricultural 
Engineers;  1982  December  14-17;  Chicago,  IL.    Pa- 
per No.  82-1591.   St.  Joseph  MI:    American  Society 
of  Agricultural  Engineers;  1983.    16  p. 
.  time  study  was  conducted  to  monitor  productive  and 
onproductive  times  during  logging  with  a  medium- 
apacity  cable  yarder  harvesting  whole  hardwood  trees 
\  a  clearcut.    Prediction  equations  were  developed  to 
stimate  the  cycle  time  for  the  yarder,  and  yarding 
ost  was  calculated  at  $3.33  m^  ($7.33/cord  @  78 
t^/cord)  for  whole-tree  chips. 

Uler,  Cleveland  J.;  Peters,  Penn  A.   Harvesting  whole- 
tree  Appalachian  hardwoods  with  a  Washington  78 
yarder.    In:    Proceedings,  1983  winter  meeting  Am- 
erican Society  of  Agricultural  Engineers;  1983  De- 
cember 13-16;  Chicago,  IL.    St.  Joseph,  MI:    Ameri- 
can Society  of  Agricultural  Engineers;  1983:   Paper 
No.  83-1605. 
'ime  studies  were  conducted  on  a  V\?ashington  Iron 
/orks  Skylok  78  cable  yarder  to  develop  regression 
quations  to  estimate  production  and  cost  of  yarding 
rhole  trees  in  Appalachian  hardwoods. 

irch,  Thomas  W.   The  forest-land  owners  of  New  York. 

Resour.  Bull.  NE-78.    Broomall,  PA:    U.S.    Depart- 
ment of  Agriculture,  Forest  Service,  Northeastern 
Forest  Experiment  Station;  1983.    80   p. 
I  statistical  analytical  report  on  a  mail  canvass  of 
rivate  commercial  forest-land  owners  in  New  York, 
'he  study  was  conducted  in  conjunction  with  the  third 
orest  survey  of  New  York  by  the  USDA  Forest  Service. 
t  discusses  landowner  characteristics,  attitudes,  and 
itentions  of  owners  regarding  reasons  for  owning,  rec- 
eational  use,  timber  management,  and  harvesting. 


Birch,  Thomas  W.   Northeastern  woodland  ownership 
study — the  second  time  around.    In:    Bell,  John  F.; 
Atterbury,  Toby,  eds.    Renewable  resource  inventor- 
ies for  monitoring  changes  and  trends:   Proceedings 
of  an  international  conference;  1983  August  15-19; 
Corvallis,  OR.   Corvallis,  OR:   Oregon  State  Univer- 
sity; 1983:    62-65. 
How  does  one  select  attributes  to  measure  change  in 
the  ownership  patterns  and  attitudes  of  the  forest-land 
owners  in  the  14  northeastern  states?   Such  important 
variables  as  form  of  ownership;  nature  of  business; 
owner's  occupation,  age,  education,  income,  and  resi- 
dence; size  class  of  ownership;  number  of  tracts; 
past  harvesting  practices  and  intention  to  iiarvest;  and 
reason  for  owning  forest  land  are  discussed.    How  this 
trend  information  can  be  used  by  policymakers  to  eval- 
uate programs  and  by  forest  industry  to  forecast  timber 
availability  will  be  demonstrated. 

Birch,  Thomas  W.   Private  forest-land  owners  in  the 
United  States:  Their  numbers  and  characteristics. 

In:    Royer,  Jack  P.;  Risbrudt,  Christopher  D.,  eds. 

Nonindustrial  private  forests:    A  review  of  economic 

and  policy  studies:   Proceedings  of  a  symposium; 

1983  April  19-20;  Durham,  NC.    Durham,  NC:    Duke 

University;  1983:   71-75. 
A  1978  survey  estimates  that  7.8  million  ownership 
units  hold  333  million  acres  of  privately  owned  forest 
land  in  the  United  States.    Nearly  half  of  the  forest 
land  is  in  ownerships  greater  than  500  acres  and  is 
owned  by  less  than  1  percent  of  the  ownership  units.   By 
occupation  group,  farmers  own  16  percent  of  the  forest 
land,  retired  people  own  14  percent,  white  collar  people 
own  15  percent,  blue  collar  and  other  individuals  own  21 
percent,  and  the  remaining  34  percent  of  the  forest 
land  is  owned  by  corporations,  large  partnerships,  and 
estates.   Such  important  variables  as  owner  age,  resi- 
dence, and  education  are  discussed. 

Birch,  Thomas  W.   Who's  woods  are  these?— 7.8  million 
private  forest-land  owners.    Crossties  64(3):    13-14, 
16,  18;  1983. 
A  1978  survey  estimates  that  7.8  million  private  owner- 
ships own  333  million  acres  of  forest  land  in  the  United 
States.    Of  these  ownerships,  88  percent  are  either  sole 
proprietors  or  family  ownerships  (husbands  and  wives), 
and  they  hold  55  percent  of  the  forest  land.   Corpora- 
tions own  27  percent  of  the  forest  land  and  forest  in- 
dustries have  a  major  portion  of  that.    Other  inform- 
ation about  the  owners'  occupation,  age,  residence,  and 
education  is  discussed. 

Blanchard,  Robert  O.;  Shortle,  Walter  C;  Davis, 
Weston.   Mechanism  relating  cambial  electrical 
resistance  to  periodic  growth  rate  of  balsam  fir. 

Canadian  Journal  of  Forest  Research.    13(3):   472- 

480; 1983. 
Cambial  electrical  resistance  (CER)  and  periodic 
growth  rate  (PGR)  of  canopy  balsam  fir  trees  were 
determined  on  26  sites  in  Maine,  New  Hampshire,  and 
Vermont,  varying  in  level  of  spruce  budworm  defolia- 
tion.   Determinations  of  water  and  potassium  concen- 
trations were  made  of  the  bark,  wood,  and  vascular 
cambial  zone  (VCZ).    Low  CER  was  associated  with 
high  PGR  and  vice  versa. 


Blum,  Barton  M.;  Benzie,  John  W.;  Merski,  Edward. 
Eastern  Spruce-fir  type.    In:  Silvicultural  systems 
for  the  major  forest  types  of  the  United  States. 
Agric.  Handb.  445.    Washington,  UC:  U.S.    Depart- 
ment of  Agriculture,  Forest  Service;  1983:    128-130. 

Blum,  Barton  M.;  Klaiber,  Harold  M.;  Randall,  Arthur 
G.   Epinette^apin  du  Nord-Est.    In:    Les  choix  de 
sylviculture  dans  les  forets  de  L'est  Canadien. 
Fredericton,  NB:   Le  Service  de  Consultation 
Forestifere;  Ministere  des  Ressources  Naturelles  du 
Nouveau-Brunswick;  1983:  13-19. 

French  translation  of  "Northeastern  spruce-fir"  in 

Choices  in  Silviculture  for  American  Forests; 

Washington,  DC:   Society  of  American  Foresters;  1981. 

Blyth,  James  E.;  Widmann,  Richard  H.   Pulpwood  pro- 
duction in  the  Northeastern  and  Central  States  in 
1981.    Northern  Logger.    31(9):    10-11;  1983. 
Summarizes  pulpwood  production  in  the  Northeastern 
and  North  Central  States.    In  1981,  pulpwood  production 
for  the  combined  area  was  down  2  percent  from  1980. 

Bones,  James  T.;  Wharton,  Eric  H.   Monitoring  the 
changing  timberland  base  in  the  Eastern  United 
States.    In:   Bell,  John  F.;  Atterbury,  Toby,  eds. 
Renewable  resource  inventories  for  monitoring 
changes  and  trends:    Proceedings  of  an  international 
conference;  1983  August  15-19;  Corvallis,  OR. 
Corvallis,  OR:   Oregon  State  University;  1983:   58- 
61. 
Forest-land  area  in  the  Eastern  United  States  has  been 
increasing  in  recent  years,  but  a  significant  portion  of 
that  total  gain  has  been  offset  by  forest-land  clearing. 
Successive  statewide  forest  inventories  verify  the  trend 
to  increased  timber  recovery  and  use.    Matching  timber 
from  cleared  areas  with  local  timber  markets  often 
presents  a  challenge  to  utilization  and  marketing 
foresters.    Recent  wood  product  developments  and  the 
energy  crisis  have  provided  ready  markets  for  material 
that  would  have  been  buried  or  burned  in  the  past. 

Bonyai,  Susan  A.;  Sendak,  Paul  E.   Vermont's  timl>er 
economy:   a  review  of  the  statistics.    Montpelier, 
VT:   Vermont  Agency  of  Environmental 
Conservation,  Departm.ent  of  Forests,  Parks,  and 
Recreation;  1982.    27  p. 
Summarizes  the  most  current  information  available  on 
the  forests  of  Vermont  and  the  State's  timber-based 
industries.   Timber  contributed  a  total  of  $505  million 
to  Vermont's  economy  in  1980. 

Born,  David  J.;  Barnard,  Joseph  E.    FINSYS-2: 

Subsystem  TABLE-2  and  OUTPUT-2.    Gen.  Tech. 
Rep.    NE-84.    Broomall,  PA:    U.S.  Department  of 
Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1983.    133  p. 
Describes  a  computer  software  package  for  use  in 
developing  statistical  tables  from  a  resource  inventory 
data  set.   The  flexibility  of  the  system  in  performing 
user-designated  table-making  functions  also  is 
described.    Full  instructions  for  operating  the  system 
are  included. 

Brann,  Thomas  B.;  Reams,  Gregory  A.;  Solomon,  Dale  S. 
Spruce  budworm  growth  impact  study,  1981  report. 


Orono,  ME:    University  of  Maine;  1983;  Misc.  Rep. 

287.    73  p. 
The  Maine  Spruce  Budworm  Growth  Impact  Study  was 
initiated  in  1975  as  a  cooperative  effort  among  the 
CANUSA  program;  USDA  Forest  Service,  Northeastern 
Area  State  and  Private  Forestry;  and  11  private  for- 
estry companies  to  document  the  impact  of  the  spruce 
budworm,  on  the  growth  and  mortality  of  the  Maine 
forest. 

Brisbin,  Robert  L.;  Rast,  Everette  D.   I*redicting  hard- 
wood tree  quality.    In:   America's  hardwood  forests- 
-opportunities  unlimited:    Proceedings,  1982  con- 
vention of  the  Society  of  American  Foresters;  1982 
September  19-22;  Cincinnati,  OH.    Washington,  DC: 
Society  of  American  Foresters;  1983:    118-120. 
Evaluating  hardwood  tree  quality  has  become  more 
important  in  the  recent  past  because  of  relatively  high 
raw  material  costs,  increased  awareness  of  the  variabil- 
ity in  tree  quality,  and  a  desire  to  utilize  timber  for  the 
best  use.    Hardwood  tree  grades  for  predicting  factory 
lumber  yields  have  been  developed  and  are  being  used 
by  several  organizations.    Research  is  in  progress  on 
quality  classification  in  young  stands  to  investigate  the 
effects  of  cultural  treatments  and  management  tech- 
niques on  quality  development. 

Brooks,  Robert  T.   Vermont's  first  forest-wildlife 

habitat  assessment.    Montpelier,  VT:   Vermont  Fish 
&  Game  Department,  Habitat  Highlights.   3(3):   4; 
1983. 
The  Forest  Inventory  and  Analysis  unit  of  the  North- 
eastern Forest  Experiment  Station,  USDA  Forest 
Service,  in  cooperation  with  the  Department  of  Forests. 
Parks,  and  Recreation  of  the  Vermont  Agency  of 
Environmental  Conservation,  is  conducting  an  inventory 
of  Vermont's  forest  resources.   This  inventory  will  in- 
clude an  assessment  of  forest  wildlife  habitat. 

Brooks,  Robert  T.;  Porter,  William  F.    Development  of 
a  procedure  to  establish  conditions  and  monitor 
changes  in  regional  wildlife  habitat  quality.    In: 

Bell,  John  F.;  Atterbury,  Toby,  eds.    Renewable 
resource  inventories  for  monitoring  changes  and 
trends:    Proceedings  of  an  international  conference; 
1983  August  15-19;  Corvallis,  OR.   Corvallis,  OR: 
Oregon  State  University;  1983:   223-226. 
Presents  a  procedure,  built  on  established,  recurring 
land  use  and  natureil  resource  inventory  data,  for  a 
national  wildlife  habitat  assessment  program.    Multi- 
variate statistical  methods  are  used  to  analyze  land 
cover  and  wildlife  abundance  relationships.    Established 
regional  relationships  between  abundance  levels  of  key 
wildlife  species  and  concurrent  land  cover  conditions 
can  be  used  to  predict  the  effects  of  landscape  change 
on  habitat  quality  and  wildlife  abundance.    Preliminary 
efforts  have  identified  deficiencies  in  both  the  data  and 
procedure  design.   These  issues  must  be  recognized,  and 
resolved  if  possible,  before  this  procedure  can  be  ap- 
plied to  national  wildlife  habitat  evaluation  programs. 

Brooks,  Robert  T.;  Scott,  Charles  T.   Quantifying  land- 
use  edge  from  aerial  photographs.   Wildlife  Society 
BuUetin.    11(4):    389-391;  1983. 
Land  use  interspersion  with  its  resultant  edge  is  im- 
portant to  many  wildlife  species'  habitat.    Land  use 


edge  is  most  conveniently  evaluated  on  aerial  photo- 
graphs.   A  cross-hatch  and  radial-line  transect  pattern 
are  compared  for  estimating  edge  length:   the  cross- 
hatch  pattern  used  as  part  of  a  double  sampling  pro- 
cedure is  recommended.    Formulas  for  estimating  total 
edge  length  and  its  variance  are  provided. 

Brush,  Robert  O.   Managing  for  scenery  on  private 
woodlands.    In:   Proceedings,  2nd  national  urban 
forestry  conference;  1982  October  10-14; 
Cincinnati,  OH.    Washington,  DC:   American  For- 
estry Association;  1983:   360.    Poster  session  ab- 
stract. 

Butler,  David  A.;  LeDoux,  Chris  B.   Reference  manual 
for  THIN:   A  cable  yarding  simulation  model. 

Corvallis,  OR:   Forest  Research  Laboratory,  Oregon 

State  University;  1983.    35  p. 
A  computer  simulation  model  called  THIN  was  devel- 
oped that  can  evaluate  two  cable  yarding  methods: 
single-state  and  prebunch-and-swing.   The  reference 
manual  explains  input,  execution,  output,  and  evalua- 
tion of  the  simulation.   Input  variables  are  data  of 
actual  timber  stand  details:   log  location,  volume,  area, 
terrain,  labor,  equipment,  and  yarding  method.   Output 
results  include  the  volume  and  rate  of  logs  harvested  by 
either  yarding  method.   Thus,  several  costs  of  cable 
logging  may  be  estimated.   THIN  is  programmed  in 
FORTRAN  IV,  uses  subroutines  of  GASP  IV,  and  is  fully 
operational. 

Cain,  M.  D.;  Yaussy,  D.  A.   Reinvasion  of  hardwoods 
following  eradication  in  an  uneven-aged  pine  stand. 

Res.  Pap.  SO-188.    New  Orleans,  LA:    U.S.    Depart- 
ment of  Agriculture,  Forest  Service,  Southern  For- 
est Experiment  Station;  1983.    8  p. 
Annual  application  of  mechanical  and  chemical  treat- 
ments for  12  years  only  temporarily  eradicated  hard- 
wood species  from  an  uneven-aged  loblolly/shortleaf 
pine  stand  in  south  Arkansas.    Eighteen  years  after 
treatments  ended,  an  abundance  of  woody  shrubs  and 
hardwood  trees  had  reinvaded  the  stand  and  denoted  an 
early  stage  in  successional  development  from  pine  to 
hardwood  when  compared  to  four  other  stands  managed 
at  various  intensity  levels. 

Cannon,  W.  N.,  Jr.   Effects  of  density  and  temperature 
on  gallery  construction  and  oviposition  of  Scolytus 
multistriatus.    In:    Hall,  Franklin  R.,  compiler. 
Proceedings,  38th  annual  meeting,  North  Central 
Branch  of  Entomological  Society  of  America;  1983 
March  15-17;  St.  Louis,  MO.    Wooster,  OH:   North 
Central  Branch  of  Entomological  Society  of  Amer- 
ica; 1983.    Abstract  56. 
Presents  results  of  studies  on  the  interactions  of  temp- 
erature and  adult  density  on  gallery  construction  and 
egg  production  by  female  European  elm  bark  beetles. 

Cannon,  William  N.,  Jr.;  DeBald,  Paul  S.;  Worley,  David 
P.   Survival  of  elms — a  guide  to  Dutch  elm  disease 
control  performance.    In:    Urban  and  suburban  trees: 
Pest  problems,  needs,  prospects,  and  solutions;  1982 
April  18-20;  East  Lansing,  Ml.    East  Lansing,  MI: 
Michigan  State  University;  1982:   36-41. 
Communities  experiencing  or  facing  Dutch  elm  disease 
(DED)  have  the  problem  of  saving  as  many  elms  as  poss- 


ible for  as  long  as  possible  as  efficiently  as  possible. 
These  are  linked  together  by  the  elm  survival  rate. 
Like  most  real-world  problems,  the  DED  problem  is 
transitory;  efforts  to  solve  it  need  to  be  explicitly  and 
narrowly  stated  in  order  to:   (1)  design  relevant  re- 
search (a  scheme  to  do  this  is  presented),  (2)  test  re- 
search results  against  relevant  standards,  and  (3)  com- 
municate research  findings  in  such  a  form  that  they  can 
be  acted  upon.    Defining  the  problem  in  terms  of  elm 
survival  rate  allows  researchers  to  do  this.   Since  com- 
munity officials  are  concerned  with  saving  elms,  we 
have  a  common  means  of  communication. 

Carey,  Andrew  B.   Cavities  in  trees  in  hardwood 

forests.    In:   Snag  habitat  management:   Proceedings 
of  the  symposium;  1983  June  7-9;  Flagstaff,  AZ. 
Gen.   Tech.  Rep.  RM-99.    Fort  Collins,  CO:    U.S. 
Department  of  Agriculture,  Forest  Service,  Rocky 
Mountain  Forest  and  Range  Experiment  Station; 
1983:    167-184. 
Describes  the  variety  and  abundance  of  cavities  in  sec- 
ond-growth hardwood  forests  in  West  Virginia,  and  pro- 
vides managers  with  a  better  understanding  of  the  cavi- 
ty resource. 

Carey,  Andrew  B.   Monitoring  diurnal,  cavity-using  bird 

populations.    In:   Snag  habitat  management:   Pro- 
ceedings of  the  symposium;  1983  June  7-9; 
Flagstaff,  AZ.   Gen.  Tech.  Rep.  RM-99.    Fort 
Collins,  CO:    U.S.  Department  of  Agriculture,  For- 
est Service,  Rocky  Mountain  Forest  and  Range  Ex- 
periment Station;  1983:    188-199. 
Addresses  some  limited  aspects  of  the  monitoring  re- 
quirements now  being  addressed  by  the  National  Forest 
System;  deals  with  monitoring  populations  of  cavity- 
using  birds  in  upland  deciduous  forests  in  Appalachia. 

Carey,  Andrew  B.;  Gill,  John  D.   Direct  habitat  im- 
provements— some  recent  advances.    In:   Snag 
habitat  management:   Proceedings  of  the  sympo- 
sium; 1983  June  7-9;  Flagstaff,  AZ.   Gen.   Tech. 
Rep.  RM-99.    Fort  Collins,  CO:  U.S.    Department  of 
Agriculture,  Forest  Service,  Rocky  Mountain  Forest 
and  Range  Experiment  Station;  1983:   80-87. 
Den  boxes  can  be  made  smaller,  more  accessible,  and 
more  resistant  to  predators  by  adding  an  inside  shelf 
just  below  the  entrance.    Boxes  placed  on  the  lee  sides 
of  trees  were  preferred  by  squirrels  in  winter  but  not  in 
spring  or  summer.    And  den  boxes  can  raise  the  carrying 
capacity  of  young  forest  for  sciurids.    Using  a  chain  saw 
to  create  tree  cavities  to  be  covered  with  a  wooden 
faceplate  is  more  efficient  than  routing  dens  with  a 
drill  or  creating  dens  with  a  chain  saw  and  chisel. 
Small  woodpeckers  wiU  excavate  cavities  in  styrofoam 
cylinders.   These  "plastic  trees"  offer  some  intriguing 
management  and  research  applications. 

Carl,  Clayton  M.,  Jr.  Nursery  practices.  In:  Sugar 
maple  research:  sap  production,  processing,  and 
marketing  of  maple  syrup.  Gen.  Tech.  Rep.  NE-72. 
Broomall,  PA:  U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1982:    47-52. 

Summarizes  information  that  will  help  growers  produce 

plantable  sugar  maple  seedlings. 
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Carl,  Clayton  M.,  Jr.  Seed  collection  and  handling.   In: 

Sugar  maple  research:   sap  production,  processing, 
and  marketing  of  maple  syrup.   Gen.  Tech.  Rep.  NE- 
72.    Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1982:   42-46. 
Discusses  information  on  sugar  maple  seed  development 
and  on  the  proper  methods  of  collecting  and  handling 
the  seeds. 

Carl,  Clayton  M.,  Jr.   Stratification  of  sugar  maple 

seeds.   Tree  Planters'  Notes.   34(1):   25-27;  1983. 
Sugar  maple  seeds  collected  from  10  trees  in 
northwestern  Vermont  were  stratified  at  1°  to  3°C  for 
up  to  13  weeks.    Results  indicate  that  this  method  is 
unsatisfactory  for  obtaining  rapid,  maximum 
germination  after  stratification. 

Carroll,  J.  E.;  Tattar,  T.  A.;  Wargo,  P.  M.    Relationship 
of  root  starch  to  decline  of  sugar  maple.    Plant 
Disease.   67(12):  1347-1349;  1983. 
Starch  content  of  roots  of  streetside  sugar  maples 
(Acer  saccharum)  was  scored  visually  on  the  basis  of 
intensity  of  staining  of  xylem  sections  treated  with  I„- 
KI.    A  significant  relationship  occurred  between  root 
starch  content  in  autumn  and  decline  symptoms:   trees 
with  declining  crowns  had  the  least  starch.    More  trees 
with  low  or  depleted  starch  supplies  decline  in  crown 
condition  than  trees  with  moderate  or  high  starch.   This 
technique,  used  as  an  indicator  of  tree  health,  may  be 
useful  for  detecting  early  stages  of  decline. 

Cech,  Franklin  C;  Keys,  Roy  N.;  Davidson,  Walter  H. 
EstablLshment  and  early  growth  of  sweetgum 
planted  on  disturbed  land.   In:   Pope,  P.  E.,  ed. 
Proceedings,  3rd  annual  better  reclamation  with 
trees  conference;  1983  June  2-3;  Terre  Haute,  IN. 
West  Lafayette,  IN:    Purdue  University,  Department 
of  Forestry  and  Natural  Resources;  1983:  217-228. 

Charlton,  Philip  M.  Utilization  of  taper  systems  for 
estimating  total-tree  height  of  Appalachian  hard- 
wood species.    Morgantown,  WV:    West  Virginia 
University,  Agricultural  and  Forestry  Experiment 
Statin;  West  Virginia  Forest  Notes  Circular. 
123(10):    3-6;  1983. 
Evaluates  four  taper  equations  to  estimate  total-tree 
height  and  to  determine  predictive  potential  for  Appa- 
lachian hardwoods  of  northern  West  Virginia. 

Choudhury,  B.  J.;  Federer,  C.  A.   Simulating  spatial  and 
temporal  variation  of  corn  canopy  temperature 
during  an  irrigation  cycle.   Greenbelt,  MD:    National 
Aeronautics  and  Space  Administration,  Goddard 
Space  Flight  Center;  1983;  NASA  Tech.  Memo 
84991.    36  p. 
The  canopy-air  temperature  difference  may  provide  an 
index  for  scheduling  irrigation.   Combining  the 
Monteith  transpiration  equation  with  both  uptake  from 
a  single-layered  root  zone  and  change  in  internal  stor- 
age of  the  plant,  we  have  explicitly  solved  the  continui- 
ty equation  for  water  flux  in  the  soil-plant-atmosphere 
system. 

Considine,  Thomas,  Jr.   Wildlife  needs  private  forest 
land  management.    Pennsylvania  Game  News.   54(3): 
14-17;  1983. 


More  than  230  birds  and  mammals  depend  on  Pennsyl- 
vania's 16  million  acres  of  forest.    Wildlife  populations 
are  generally  in  good  shape,  but  two  forest  trends  ob- 
served in  the  latest  forest  survey  could  influence  future 
population  levels.    Declining  proportions  of  oak  in  the 
timber  inventory  and  increasing  areas  of  sawtimber 
sized  stands  are  trends  likely  to  continue.   Increasing 
loss  of  an  important  food  source  and  habitat  diversity 
are  likely  results  of  these  trends.   Private  nonindustrial 
landowners  own  the  largest  amount  of  forest  land  and 
need  to  get  involved  in  forest  management  to  help  fu- 
ture wildlife  populations. 

Considine,  Thomas,  Jr.;  Barnard,  Joseph  E.   Current 
structure  and  composition  of  Pennsylvania's  forest 
lands  as  it  relates  to  future  regeneration.   In:   Pro- 
ceedings, Regenerating  hardwood  stands;  1983 
March  15-16;  University  Park,  PA.    University  Park, 
PA:   The  Pennsylvania  State  University;  1983:   30- 
36. 
Pennsylvania  has  an  abundant  and  valuable  forest  re- 
source.  Concerns  have  arisen  about  the  future  species 
composition  of  Pennsylvania's  forests.    Forest  survey 
regeneration  data  are  not  complete,  but  available  data 
suggest  that  changes  in  species  composition  are  possi- 
ble. 

Corbett,  Edward  S.  The  impact  of  atmospheric  deposi- 
tion and  land  use  practices  on  water  quality  from 
municipal  watersheds.   In:    Proceedings,  National 
acid  precipitation  assessment  program;  1983  Febru- 
ary 21-25;  Raleigh,  NC.    Raleigh,  NC:    North  Carol- 
ina State  University;  1983:    A5,  29-35. 
Recent  evaluations  of  eposodic  hydrologic  events  indi- 
cate that  substantial  depressions  in  streamflow  pH  can 
occur  over  a  relatively  short  period  of  time.    One  such 
depression  occurred  during  a  4.38-inch  rainstorm  on  a 
forested  watershed  when  stormflow  pH  dropped  from 
7.32  to  4.95  within  a  37-hour  period  and  the  H^  concen- 
tration increased  more  than  200  times.   Stream  alkalin- 
ity was  almost  entirely  depleted  with  only  a  slight  re- 
covery occurring  1  week  after  the  storm.   Current  re- 
search is  focusing  on  evaluating  the  impacts  of  eposodic 
events  on  stream  chemistry  *"or  a  variety  of  stream 
locations. 

Corbett,  Edward  S.;  Lynch,  James  A.    Rapid  fluctua- 
tions in  streamflow  pH  and  associated  water  quality 
parameters  during  a  storm  flow  event.   In:   Interna- 
tional symposium  on  hydrometeorology;  1982  June 
13-17;  Denver,  CO.    Bethesda,  MD:   American 
Water  Resources  Association;  1983:   461-464. 
Three  aspects  of  hydrometeorological  significance—the 
quality  of  precipitation,  the  watershed  response  of 
converting  precipitation  into  streamflow,  and  the  re- 
sulting change  in  streamflow  quality— were  studied  on  a 
forested  experimental  watershed  in  central  Pennsylvan- 
ia. 

Craft,  E.  Paul;  Whitenack,  Kenneth  R.,  Jr.   A  classific- 
ation system  for  predicting  pallet  part  quality  from 
hardwood  cants.    Res.  Pap.  NE-515.    Broomall,  PA: 
U.S.  Department  of  Agriculture,  Forest  Service, 
Northeastern  Forest  Experiment  Station;  1983.    7  p. 
A  system  for  classifying  cants  for  pallet  part 
production  was  developed  that  more  accurately  predicts 


he  pallet  parts  grade  mix  that  can  be  sawed  from  cants 
han  the  structural  timber  grades  that  are  now  used.    A 
ormula  is  given  to  determine  value  relatives  for  each 
;ant  class. 

;:;rang,  Richard  E.;  Robinson,  Susan  G.;  Noble,  Reginald 
D.;  Dochinger,  Leon  S.    Acid  fog  effects  on  yellow- 
poplar  leaf  morphology.    Micron.    14(1):  75-76;  1983. 
Po  perform  a  controlled  study  of  acid  fog  effects  on 
eaf  morphology,  1-year-old  seedlings  of  yellow-poplar 
vere  maintained  in  single  pass  chambers  covered  with 
nylar.   The  plants  were  watered  3  times  per  week  and 
cept  on  a  16-hour  photoperiod  at  90viEM"^sec"l  and  at 
1  constant  temperature  of  24oc.    Each  chamber  was 
equipped  with  a  cool  spray  vaporizer  in  which  deionized 
vater  was  adjusted  to  pH  levels  of  5.7,  4.5,  3.5  and  2.7 
)y  addition  of  appropriate  amounts  of  IN  H2SO4. 
Freatment  of  the  experimental  plants  was  for  8  hours 
)er  day  for  8  weeks. 

:;rawford,  H.  S.   Habitat  management  for  birds  that 
prey  on  spruce  budworm .    CANUSA  Newsletter.    27; 
1982.    Abstract. 
Populations  of  birds  that  prey  on  spruce  budworm  can 
)e  improved  by  forest  practices  that  increase  (1)  the 
legree  of  hardwood  admixture  with  softwoods,  (2)  the 
jroportion  of  spruce  to  fir,  and  (3)  the  diversity  in  hori- 
zontal and  vertical  stand  structure. 

>awford,  H.  S.;  Titterington,  R.  W.;  Jennings,  D.  T. 
Bird  predation  and  spruce  budworm  populations. 

Journal  of  Forestry.    81(7):   433-435,  478;  1983. 
:n  northern  New  England,  numbers  of  birds  and  amounts 
)f  budworm  larvae  and  pupae  eaten  per  bird  increased 
IS  insect  populations  increased.   Birds  ate  approximate- 
y  2,  23,  and  87  percent  of  the  epidemic,  transitional, 
ind  endemic  populations.   Blackburnian  and  Nashville 
warblers,  golden-crowned  kinglets,  white-throated  spar- 
•ows,  and  black-capped  chickadees  were  important 
jredators  in  stands  with  endemic  budworm  populatioas. 
Bird  communities  most  effective  as  budwom  predators 
ire  found  in  mature  managed  forests  containing  a  mix 
jf  species  and  size  classes  with  scattered  openings  and 
)atches  of  regeneration. 

[;;rawford,  Hewlette  S.;  Stutzman,  Warren  L.   Micro- 
wave attenuation  as  an  indicator  of  sampling  weight 
of  herbaceous  and  woody  plants  in  the  field.    Forest 
Science.    29(4):    726-734;  1983. 
Attenuation  of  microwave  signals  was  linearly  related 
to  the  weight  of  herbaceous  plants  and  woody  shoots 
cl.27  cm  diameter  along  the  transmission  path  in 
spruce-fir,  northern  hardwood,  and  mixed-wood  stands. 
Hand-held  instrumentation  gave  results  equal  to  those 
obtained  when  rigid  mounts  were  used.   Signal  loss  was 
Tiore  closely  related  to  green  weight  of  vegetation  in 
lardwood  stands  and  to  dry  weight  in  softwood  stands. 
Signal  loss  also  was  linearly  related  to  annual  growth  of 
lerbaceous  and  broadleaf  woody  vegetation. 

Cuppett,  Donald  G.   Low-temperature  drying.    Furni- 
ture Design  and  Manufacturing.    54(12):   81-83; 
1982. 
Experimenters  found  that  variation  in  drying  rates  re- 
sults from  differences  in  temperature,  relative  humid- 
ity, and  air  velocity  to  which  the  lumber  is  exposed. 
Six  charges  were  exposed  to  varying  conditions. 


Cuppett,  Donald  G.  Performance  of  a  thin  circular 
headsaw  cutting  hardwoods.    Forest  Products 
Journal.    33(9):    33-35;  1983. 
Past  research  indicated  that  9x10  gage,  1/4-inch-kerf 
saw  used  about  15  percent  less  power  and  yielded  8 
percent  more  product  than  a  7x8  gage,  9/32-inch-kerf 
saw  cutting  hardwood  bolts  into  pallet  parts.    But,  the 
experimental  sawing  time  was  too  short  to  determine 
whether  the  thinner  saw  would  perform  equally  well 
under  sustained  production.   In  a  longer  term  foUowup 
study,  the  9x10  gage  saw  performed  as  well  as  the  7x8 
gage  saw  in  processing  6-  to  13-inch-diameter  hardwood 
bolts.   The  thinner  saw  also  performed  satisfactorily  in 
sawing  black  cherry  sawlogs  up  to  15  inches  scaling 
diameter,  except  for  logs  that  would  spring  or  bend 
substantially  during  the  sawing. 

Cuthbert,  R.  A.;  Peacock,  J.  W.;  Wright,  S.  L.   Emission 
characteristics  of  elm  bark  beetle  aggregation  at- 
tractants  from  eontroUed-release  dispensers.    Res. 
Pap.  NE-532.   Broomall,  PA:    U.S.  Department  of 
Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1983.    lip. 
Release  rates  of  the  three-component  aggregation  at- 
tractant  of  the  smaller  European  elm  bark  beetle  from 
laboratory-aged  and  field-aged  Conrel(5)and  Hercori© 
dispensers  were  monitored  for  85  days  by  GLC  analysis 
of  cold-trapped  volatiles.    Both  dispensers  had  relative- 
ly low  and  constant  rates  of  decay  for  all  three  attrac- 
tant  components  after  an  initial  burst  in  emission  rates. 
Within  limits,  the  ratio  of  components  released  re- 
mained constant  over  time  and  at  various  temperatures. 

Davidson,  Walter  H.    Hybrid  poplar  sprout  clumps: 
Thinning  does  not  improve  development.   Journal  of 
Forestry.   81(10):   662-663;  1983. 
One  growing  season  after  the  harvest  of  a  16-year-old 
hybrid  poplar  plantation,  sprouts  from  100  clumps  were 
thinned  to  retain  the  dominant  sprout;  100  clumps  were 
left  for  comparison.   After  three  growing  seasons, 
thinned  and  unthinned  clumps  did  not  differ  in  total 
number  of  sprouts  per  clump  or  in  diameter  of  dominant 
sprouts.    Dominant  sprouts  were  significantly  taller  in 
the  unthinned  clumps.   Thinning  hybrid  poplar  sprout 
clumps  after  a  harvest  is  not  recommended. 

Davidson,  Walter  H.;  Vogel,  Willis  G.   Hybrid  poplars 
for  reclamation.   In:   Better  reclamation  with  trees: 
3rd  annual  conference;  1983  June  2-3;  Terre  Haute, 
IN.    Lafayette,  IN:   AMAX  Coal  Co.  and  Purdue 
University,  Department  of  Forestry;  1983:   99-109. 
Past  research  with  hybrid  poplars  has  shown  that  some 
clones  have  potential  for  minesoil  reclamation.   The 
most  promising  clones  are  identified.    Hybrid  poplars 
can  be  used  for  energy  plantations  and  esthetic  plant- 
ings.  The  wood  is  used  for  pulp,  fuel,  construction, 
lumber,  furniture,  veneer,  boxwood,  and  novelty  prod- 
ucts.   Research  on  plantation  establishment  and  man- 
agement, growth  rates  and  timber  yields,  and  utiliza- 
tion is  reviewed.   The  report  includes  studies  conducted 
in  Pennsylvania,  Maryland,  West  Virginia,  Kentucky, 
and  Ohio. 

DeGraaf,  Richard  M.;  Rudis,  Deborah  D.  Amphibians 
and  reptiles  of  New  England.  Amherst,  MA:  The 
University  of  Massachusetts  Press;  1983.    85  p. 


This  publication  provides  the  most  comprehensive  infor- 
mation available  on  the  natural  histories  and  habitat 
associations  of  the  approximately  75  species  and  sub- 
species of  amphibians  and  reptiles  that  live  in  forest 
environments  of  the  Northeast.   The  information  will 
help  federal  and  state  land  management  agencies,  as 
well  as  private  organizations,  plan  for  the  habitat  needs 
of  these  important  species  in  the  management  of  public 
and  private  forest  lands. 

DeHayes,  Donald  H.;  Hawley,  Gary  J.;  Gregory,  Robert 
A.   Variation  in  balsam  fir  shoot  apex  characteris- 
tics and  shoot  growth.    In:    Proceedings,  Third  North 
Central  Tree  Improvement  Conference;  1983  August 
17-19;  Wooster,  Ohio.   (Location  of  publisher  un- 
known):   North  Central  Tree  Improvement  Associa- 
tion; 1983:    53-61. 
Dormant  terminal  buds  and  subsequently  developed 
shoots  were  removed  from  several  whorls  of  17-year- 
old  trees  representing  four  balsam  fir  provenances  and 
examined  for  variation  in  primordia  and  needle  produc- 
tion, apical  dome  diameter,  and  the  relative  contrib- 
utions of  stem  unit  number  and  length  to  shoot  growth. 

Demeritt,  M.  E.,  Jr.   Tree  improvement  work  in  the 
Northeast,  especifdly  hybrid  poplar,    in:    Parker, 
Bruce  L.;  Hanson,  Patricia  M.;  Teillon,  H.  Brenton, 
eds.    Proceedings,  15th  annual  Northeastern  forest 
insect  work  conference;  1982  March  11;  Portland, 
ME.    MP  108.    Burlington,  VT:    University  of 
Vermont  Agricultural  Experiment  Station;  1983:    14. 
Abstract. 

Lists  species  and  hybrids  for  which  genetic  studies  and 

experimental  plantations  have  been  established  since 

1924. 

Demeritt,  Maurice  E.,  Jr.   Making  the  most  of  the  hy- 
brid poplar.    Forest  Notes.    151:   2-4;  Winter  1983. 
Growing  publicity  concerning  the  hybrid  poplar  trees' 
capacity  for  rapid  growth  in  our  soil  and  potential  as  a 
prime  source  of  firewood  warrants  a  review  of  the 
facts.    Presented  are  16  questions  and  answers  that 
should  present  a  clear  picture  of  the  hybrid  poplar's 
place  in  our  forests,  and  our  economy. 

Demeritt,  Maurice  E.,  Jr.   Planting  and  care  of  hybrid 

poplar.    NE-INF-48-83.    Broomall,  PA:    U.S.    De- 
partment of  Agriculture,  Forest  Service,  Northeast- 
ern Forest  Experiment  Station;  1983.    9  p. 
Specifies  requirements  that  have  to  be  met  for  success- 
ful establishment  of  hybrid  poplar:   planting  site  re- 
quirements, site  preparation,  selection  and  storage  of 
hybrid  poplar  cuttings  or  trees,  planting  of  cuttings, 
spacing,  cultivation,  fertilization,  and  pruning. 

Demeritt,  Maurice  E.,  Jr.  Six-year  results  of  hybrid 
poplar  clonal  tests  in  Pennsylvania  and  Maryland. 

In:   28th  Northeastern  forest  tree  improvement 

conference:    Proceedings  1983;  1982  July  7-9; 

Durham,  NH.    Durham,  NH:    University  of  New 

Hampshire;  1983:    102-109. 
Six-year  height  and  diameter  growth  were  measured 
and  analyzed  for  199  hybrid  poplar  clones  at  Ephrata, 
Pennsylvania,  and  Hampstead,  Maryland.   Six-year 
heights  differed  significantly  between  and  within  loca- 
tions.   Six-year  diameter  at  breast  height  differed  sig- 


nificantly within  locations.    Hybrid  poplar  clones  can  b 
selected  for  use  in  Pennsylvania  and  Maryland  at  6 
years  with  predictable  performance  to  about  age  12. 

Dempsey,  Gilbert  P.;  Hansen,  Bruce  G.;  Araman,  Philip 
A.   Improving  the  export  market  for  wood  products, 

Southern  Lumberman.    244(3040):   52-54;  1983. 
At  a  time  when  our  Nation's  share  of  international 
trade  is  dropping  dramatically,  our  export  of  wood 
products  continues  to  expand.    Industry  leaders  predict 
that  exports  of  U.S.  wood  products  will  continue  to 
increase  well  into  the  future.    However,  numerous  trad 
barriers  limit  the  ability  of  the  U.S.  producers  to  ex- 
pand exports.    Before  U.S.  exports  of  wood  products  ca 
achieve  their  true  potential,  research  is  needed  to  eval 
uate  these  constraints  to  foreign  trade. 

Dennis,  Donald  F.   An  analysis  of  Ohio's  forest  re- 
sources.   Resour.  Bull.  NE-75.    Broomall,  PA:    U.S. 
Department  of  Agriculture,  Forest  Service,  North- 
eastern Forest  Experiment  Station;  1983.    46   p. 
A  comprehensive  analysis  of  the  current  status  and 
trends  of  the  forest  resources  of  Ohio.   Topics  include 
forest  area,  timber  volume,  biomass,  timber  products, 
and  growth  and  removals.    Forest  area,  volume,  and 
growth  and  removals  are  projected  through  2009.    Dis- 
cusses water,  soil,  minerals,  fish,  wildlife,  and  recrea- 
tion as  they  relate  to  forest  resources.    Also  identified 
are  forest  management  opportunities  for  increasing  th( 
production  of  major  forest  resources  and  enhancing  th€ 
benefits  derived  from  Ohio's  forests. 

Dennis,  Donald  F.   Tax  incentives  for  reforestation  in 
Public  Law  96-451.    Journal  of  Forestry.    81(5): 
293-295;  1983. 
Concern  about  reforestation  and  to  some  extent  about 
the  financial  viability  of  forest  management  on  private 
land  stimulated  passage  of  Public  Law  96-451,  which 
includes  tax  incentives  for  reforestation.    An  economic 
analysis  that  measures  the  impact  of  the  incentives  on 
present  net  worth,  cash  flow,  and  internal  rate  of  re- 
turn under  various  landowner  and  forest  situations  in- 
dicates that  the  incentives  will  improve  forestry's  com 
petitive  positions  with  respect  to  other  long-term  capi 
tal  investments. 

DeVito,  Anita  S.;  Miller,  David  R.   Some  effects  of  cor 
and  oak  forest  canopies  on  cold  air  drainage.    Agri- 
cultural Meteorology.    29:  39-55;  1983. 
Nocturnal  cold  air  drainage  was  examined  in  corn  and 
oak  canopies,  and  over  a  bare  field  on  a  hillside  in 
Storrs,  Connecticut.   Smoke  tracers,  and  vertical  pro- 
files of  wind  and  temperature  showed  drainage  flow 
development  and  persistence  to  be  markedly  affected 
by  surface  cover.   The  purpose  of  this  study  was  to 
examine  the  effects  of  a  low  canopy,  corn,  and  a  tall 
canopy,  oak  forest,  on  the  incidence  and  intensity  of 
local  nocturnal  cold  air  drainage. 

DeWalle,  D.  R.;  Heisler,  Gordon  M.   Windbreak  effects 
on  air  infiltration  and  space  heating  in  a  mobile 
home.    Energy  and  Buildings.   (5):    279-288;  1983. 
During  winter  experiments  in  central  Pennsylvania  a 
windbreak,  61m  long  and  composed  of  a  single  row  of 
white  pine  trees,  significantly  reduced  air  infiltration 
rates  and  space  heating  energy  needs  in  a  small  mobile 


.me  by  up  to  54  percent  and  18  percent,  respectively, 
•eatest  reductions  in  air  infiltration  rates  occurred 
ith  the  home  at  one  windbreak  height  (IH)  downwind, 
en  though  maximum  reductions  in  wind  velocity  oc- 
irred  at  2H  or  4H  downwind.   Space  heating  energy 
vings  were  less  sensitive  to  downwind  position,  with 
aximum  energy  savings  measured  at  both  IH  and  2H. 
aximum  energy  savings  due  to  the  windbreai<  for  an 
itire  winter  heating  season  were  estimated  to  be  12 
:rcent. 

BWalle,  David  R.;  Heisler,  Gordon  M.;  Jacobs,  Robert 
E.   Forest  home  sites  influence  heating  and  cooling 
energy.   Journal  of  Forestry.   81(2):   84-88;  1983. 
cperiments  with  small  mobile  homes  in  Pennsylvania 
dicated  that  shade  of  trees  can  significantly  reduce 
lar  heating  and  that  by  lowering  wind  speeds  forests 
in  lessen  infiltration  of  outside  air.    Forests  and  wind- 
eaks  are  especially  effective  with  poorly  sealed 
luses  and  in  windy  weather.   On  forested  sites  in  most 
the  United  States,  energy  use  can  probably  be  less- 
led  by  manipulating  forest  growth  to  allow  the  sun  to 
rike  the  house  in  winter.    On  open  sites,  windbreaks 
id  carefully  located  shade  trees  would  lessen  year- 
und  energy  use. 

Dchinger,  L.  S.   Air  pollution  impacts  on  forest  trees: 
Abiotic  and  biotic  stress  factors.    In:    Alekseyev,  V. 
A.;  Martin,  J.,  eds.    Publication  Advisory  Commit- 
tee Academy  of  Sciences  Estonian  Socialist  Soviet 
Republic,  Tallinn;  1982:    18-19. 
le  objectives  of  this  paper  are  to  review  the  ecologi- 
il  implications  of  the  deposition  of  atmospheric  pollu- 
nts  in  predisposing  forests  to  abiotic  and  biotic  causal 
;ents,  and  to  propose  research  programs  to  explain  the 
teractions  of  air  pollutants  and  causal  agents. 

3chinger,  Leon  S.  The  effects  of  acid  precipitation 
and  its  gaseous  precursors  on  forest  composition, 
structure,  growth,  and  productivity.    In:    National 
acid  precipitation  assessment  program:   Effects 
research  review;  1983  February  21-25;  Raleigh,  NC. 
Raleigh,  NC:   North  Carolina  State  University; 
1983:    2-4:    19-23. 

current  studies,  sustained  acid  fog  at  pH  2.7  altered 
e  morphology  of  yellow-poplar  leaves;  studies  of 
rosophila  suggest  somatic  effects  and  germ  line  alter- 
ions  after  fumigation  with  SO^  exposing  field-grown 
d  pines  to  a  linear  gradient  of  sO^  did  not  support  the 
'pothesis  that  the  recent  emergence  of  Scleroderris 
inker  in  the  Northeast  is  related  to  increased  sulfur 
:ides;  and  preliminary  analyses  suggest  that  changes  in 
rig  width  of  white  pine  and  red  oak  in  New  Hampshire 
id  Ohio  are  correlated  with  climate  where  air  pollu- 
on  is  extreme. 

ochinger,  Leon  S.   The  effects  of  acid  precipitation 
and  its  gaseous  precursors  on  forest  composition, 
structure,  growth,  and  productivity.    In:    National 
acid  precipitation  assessment  program:    Effects 
research  review;  1983  February  21-25;  Raleigh,  NC. 
Raleigh,  NC:   North  Carolina  State  University; 
1983:   2-4:   A23.    Abstract. 

!e  previous  reference. 


Donley,  David  E.   Cultural  control  of  the  red  oak  t>orer 
(Coleoptera:   Cerambycidae)  in  forest  management 
units.   Journal  of  Economic  Entomology.   76(4): 
927-929;  1983. 
Treated  population  levels  of  the  red  oak  borer  were 
reduced  by  63  to  68  percent  compared  to  untreated 
populations.   Treatment  of  forest  management  units 
consisted  of  felling  and  sectioning  all  "brood  trees"  in 
ca.  34  ha  of  east-central  Ohio  oak/hickory  stands.    Less 
than  1  percent  of  the  potential  crop  trees  were  sacri- 
ficed to  treatment  in  each  management  unit.   Costs 
ranged  from  $16  to  18/ha,  and  benefits  ranged  from 
$528  to  1,232/ha,  assuming  an  80-year  timber  manage- 
ment regimen.    Red  oak  borer  larvae  (3-  to  6-month- 
old)  in  feUed  trees  were  preyed  on  by  ants  and  tunnels 
made  by  12-  to  20-month-old  larvae  were  colonized  by 
female  ants. 

Donley,  David  E.   Effect  of  timber  stand  improvement 
on  population  levels  of  the  red  oak  l)orer,  Enapha- 
lodes  ruf ulus  Haldeman  (Coleoptera:  Ceram- 
bycidae).   In:   Proceedings,  4th  central  hardwood 
forest  conference;  1982  November  8-10;  Lexington, 
KY.    Lexington,  KY:    University  of  Kentucky  Press; 
1982:   47-50. 
Population  levels  of  the  red  oak  borer  were  estimated 
over  a  4-year  period  in  six  25-year-old  oak/hickory 
stands  in  east-central  Ohio  just  before,  during,  and 
after  timber  stand  improvement  (TSI).   Treated 
stands, 74  acres  in  total  area  had  a  site  index  of  60  to 
70,  an  average  basal  area  of  96  ft^,  and  an  oak  compon- 
ent of  44  ft^    Stand  improvement  consisted  of  cull-tree 
removal,  an  average  21  ft^  per  acre,  by  girdling  and 
poisoning.   Two  stands  were  treated  during  the  fall  of 
1977  when  red  oak  borer  larvae  were  in  the  cambium, 
and  four  stands  were  treated  in  the  faU  of  1978  when 
the  borers  were  in  the  xylem.    Borer  attacks  per  200- 
ft^  units  of  host  bark  surface  area  were  used  as  a  popu- 
lation estimate.   Treatment  generation  population  lev- 
els were  not  reduced  when  TSI  was  applied  to  stands 
with  larvae  in  the  cambium.    Posttreatment  generation 
population  levels  in  these  stands  were  reduced  from 
pretreatntent  levels  by  about  12  percent. 


Dubois,  Normand  R. 
thuringfiensis.   In: 


New  and  t>etter  strains  of  Bacillus 


Proceedings,  1983  gypsy  moth 
annual  review;  1983  December  6-8;  Albany,  NY. 
Albany,  NY:   New  York  State  Department  of  Envi- 
ronmental Resources;  1983:  30-33. 
Several  new  strains  of  Bacillus  thuringiensis  (B.t.)  were 
isolated  from  diseased  spruce  budworm  larvae.    Prelim- 
inary bioassays  of  laboratory  preparations  of  these 
strains  against  this  insect  pest  showed  that  three 
strains,  NRD-8,  NRD-10,  and  NRD-12,  were  about 
twice  as  potent  as  HD-1,  the  current  strain  of  choice 
for  commercial  production  of  B.t.   These  observations 
were  confirmed  when  fermentation  beer  concentrates 
of  these  strains  and  HD-1  were  compared  by  parallel 
bioassay  against  4th-instar  budworm  larvae.   The 
potency  of  the  three  strains  relative  to  Heliothis 
virescens  and  Trichoplusia  ni,  the  insect  species  used  to 
standardize  B.t.  products,  was  about  the  same  as  that 
of  HD-1. 

Dubois,  Normand  R.   Research  aspects  on  the  use  of 
Bacillus  thuringiensis.   In:   Proceedings,  1982 


National  Gypsy  Moth  Review;  1982  December  7-9; 

Harrisburg,PA.    Middletown,  PA:    Pennsylvania 

Department  of  Environmental  Resources;  1983:   82- 

85. 
Reports  results  of  cooperative  field  studies  witii  the 
Connecticut  Agricultural  Experiment  Station  to  deter- 
mine:  (1)  comparative  field  effectiveness  between 
strain  HD-1  and  two  experimental  strains;  (2)  compari- 
son between  different  application  rates  of  HD-1;  and  (3) 
field  confirmation  of  a  synergism  between  Bacillus 
thuringiensis  and  Apanteles  melanoscelus.    Laboratory 
studies  on  the  alteration  of  parasitism  by  Rogas 
lymantriae  and  selection  of  new  strains  of  B. 
thuringiensis  for  use  against  gypsy  moth  are  also  re- 
ported. 

Duchacek,  H.;  Sendak,  P.  E.;  Laing,  F.  M.  Commercial- 
scale  tubular  maple  sap  evaporator:  operation  and 
economics.    Burlington,  VT:    University  of  Vermont 
Agricultural  Experiment  Station;  1982;  Res.  Rep. 
31.    16  p. 

Dyer,  Kenneth,  L.   Effects  on  water  quality  of  coal 
mining  in  the  basin  of  the  North  Fork  Kentucky 
River,  Eastern  Kentucky.   Water-Resources  Investi- 
gations Report  81-215.    Louisville,  KY:    U.S.   Geo- 
logical Survey;  1983.    94  p. 
A  detailed  investigation  of  the  effects  of  mine  drainage 
on  stream  water  quality  was  carried  out  on  the  water- 
shed of  the  North  Fork  Kentucky  River  in  1975.   Speci- 
fic-conductance measurements  were  made  at  415  sites, 
repeatedly  at  some  of  them.   Discharge  estimates  and 
pH  values,  were  also  obtained  in  most  instances  while 
sulfate  and  chloride  data  were  obtained  about  half  the 
time. 

Dyer,  Kenneth  L.;  Curtis,  Willie  R.  pH  in  streams 
draining  smtill  mined  and  unmined  watersheds  in  the 
coal  region  of  Appalachia.    Res.  Note  NE-314. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1983.    6  p. 
To  better  evaluate  the  effects  of  surface  mining  for 
coed  in  first-order  watersheds  in  Appalachia,  a  network 
of  421  water-quality  sampling  stations  was  established 
in  136  counties  in  nine  states  in  1977  and  sampled  on 
approximately  a  monthly  basis  until  August  1979. 
Three  categories  of  watersheds  were  sampled:   (1)  un- 
mined, (2)  mined  after  January  1972,  and  (3)  mined 
before  January  1972.    Mean  pH  values  averaged  7.0, 
6.7,  and  6.3  for  these  three  categories  of  watersheds, 
respectively.  ♦ 

Echelberger,  Herbert  E.;  Gilroy,  Donna;  Moeller, 
George.   Recreation  research  publications  biblio- 
graphy 1961-1982.    Washington,  DC:    U.S.    Depart- 
ment of  Agriculture,  Forest  Service;  1983.    94  p. 

Annotated  list  of  recreation  research  publications, 

1961-82. 

Echelberger,  Herbert  E.;  Leonard,  Raymond  E.;  Adier, 
Steven  P.   Designate<J-dispersed  tentsites.   Journal 
of  Forestry.    81(2):    90-91,  105;  1983. 
Simple  campsites  away  from  trails  and  streams  were 
marked  in  an  attempt  to  disperse  campers  in  heavily 
used  eastern  backcountry.   Campers  who  used  these 


sites  responded  more  favorably  to  the  concept  of  dis- 
persed camping  than  did  those  who  stayed  at  trailside 
sites. 

Eck,  Ronald  W.;  Burks,  Randall  S.;  Phillips,  Ross  A. 
Optimal  timing  for  upgrading  low-volume  rural 
roads.    In:    Proceedings,  1983  winter  meeting 
American  Society  of  Agricultural  Engineers;  1983 
December  13-16;  Chicago,  IL.    St.  Joseph,  MI: 
American  Society  of  Agricultural  Engineers;  1983: 
Paper  No.  83-1617. 
A  two-part  approach  to  optimizing  expenditures  of  roai 
rehabilitation  funds  is  presented.    First,  guided 
decisionmaking  is  used  to  determine  whether  a  road  lin 
is  a  candidate  for  upgrading.   In  the  second  part,  a 
zero-one  integer  programming  algorithm  is  used  to 
minimize  upgrading,  recurring  maintenance,  and  vehicl 
operating  costs  for  a  given  budget. 

Edwards,  Pamela  J.;  DeWalle,  David  R.   Spatial 

distribution  of  nutrients  in  throughfaU  beneath  the 
crowns  of  three  urban  tree  species.    Res.  Briefs. 
16(1):  6-8;  1983. 

Edwards,  Pamela  J.;  Halverson,  Howard  G.;  DeWalle, 
David  R.  Changes  in  precipitation  chemistry 
yielded  to  urban  runoff  by  tree  crowns.   In:   Pro- 
ceedings, International  symposium  on  urban  hydrol- 
ogy, hydraulics  and  sediment  control;  1983  July  25- 
28;  Lexington,  KY.    Lexington,  KY:    University  of 
Kentucky;  1983:    109-113. 
ThroughfaU  quantity  and  quality  were  measured  under 
three  replicate  crowns  of  three  urban  tree  species  to 
assess  possible  impacts  on  urban  runoff  water  quality. 
The  interception  process  removed  17  to  37  percent  of 
the  precipitation  volume  from  the  runoff  cycle  for 
three  summer  storms.   The  acidic  nature  of  precipita- 
tion was  partially  neutralized  by  reactions  within  the 
tree  crowns.   The  throughfaU  had  an  average  pH  of  4.1: 
as  opposed  to  3.72  for  precipitation.    Although  the  sodi 
um  load  of  precipitation  was  not  significantly  affected, 
the  loads  of  nitrogen,  calcium,  and  potassium  were 
increased  by  the  tree  crowns. 

Eli,  Robert  N.;  Biller,  Cleveland  J.   Timber  harvest 
cableway  location  analysis  using  terrain  models.   In: 

Proceedings,  1983  winter  meeting  American  Society 
of  Agricultural  Engineers;  1983  December  13-16; 
Chicago,  IL.   St.  Joseph,  MI:   American  Society  of 
Agricultural  Engineers;  1983:   Paper  No.  83-1615. 
The  problem  of  determining  the  most  efficient  layout 
of  cableways  in  small  forest  harvest  units  in  the  Appa- 
lachian region  is  primarily  a  function  of  the  steep  com- 
plex terrain.    An  autoinatically  drawn  Triangulated 
Irregular  Network  Digital  Terrain  Model  (TIN-DTM)  is 
developed  to  provide  accurate  measures  of  area,  as- 
pect, slope,  and  distance  within  the  harvested  area. 

Emanuel,  David  M.   Comparison  of  lumber  values  for 
Grade-3  hardwood  logs  from  thinnings  and  mature 
stands.    Res.  Pap.  NE-529.    Broomall,  P'^:    U.S. 
Department  of  Agriculture,  Forest  Service,  North- 
eastern Forest  Experiment  Station;  1983.    4  p. 
The  lumber  value  per  M  bf  (thousand  board  feet)  by 
species  (red  oak,  yellow-poplar,  and  hard  maple) 
obtained  from  Grade-3  logs  from  a  thinning  cut  was 
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gher  than  that  from  a  mature-stand  harvest  opera- 
on.    Red  oak  and  yellow-poplar  lumber  values  per  M  bf 
ere  significantly  higher. 

tkind,  Paul  H.;  ODell,  Thomas  M.;  Canada,  Andrew  T.; 
Shama,  Steven  K.;  Finn,  Amy  M.;  Tuthill,  Robert. 
The  gypsy  moth  caterpillar:    A  significant  new  occu- 
pational and  public  health  problem.   Journal  of  Occ- 
upational Medicine.    24(9):    659-662;  1982. 
hen  volunteers  were  skin  tested  with  extracts  of 
/psy  moth  hairs,  there  was  a  strong  relationship  be- 
veen  reactions  and  dermatologic  and/or  pulmonary 
•oblems  associated  with  exposure  to  gypsy  moth  lar- 
le.   This  helps  explain  the  outbreak  of  cutaneous  reac- 
ons  in  the  general  population  during  the  gypsy  moth 
Jtbreak  in  1981. 

ay,  S.;  Leak,  W.  B.    Ecol(^cal  land  classification: 
practice  and  research  on  the  WMNF.    In:   In-place 
resource  inventories:    Principles  and  practices;  1981 
August  9-14;  Orono,  ME.    Washington,  DC:   Society 
of  American  Foresters;  1981:   654-658. 

ederer,  C.  A.   Improving  forest  hydrology  resetirch. 

In:    Proceedings,  1982  Canadian  hydrology  sympos- 
ium; National  Research  Council  of  Canada;  1982: 
653-663. 
ydrology  models  need  to  be  developed  into  a 
amponent  of  ecosystem  models.   The  problems  of  sed- 
nent  and  floods  are  well  enough  understood  in  most 
30graphic  areas.   The  problems  of  soil  nutrient  status 
id  acid  precipitation  effects  will  require  long-term 
'forts.   We  are  in  the  early  stages  of  a  revolution  in 
ie  collection  of  data  and  the  transfer  of  both  data  and 
lowledge.    Forest  hydrologists  have  lagged  in  making 
leir  knowledge  available  to  users.   Generalization  and 
mplified  techniques  are  needed. 

ederer,  C.  A.   Nitrogen  mineralization  and  nitrifica- 
tion:  Depth  variation  in  four  New  England  forest 
soils.    Soil  Science  Society  of  America  Journal. 
47(5):    1008-1014;  1983. 
xamines  the  dependence  of  mineralization  and  nitrifi- 
ation  on  horizon  throughout  the  soil  profile  in  mature 
)rests,  by  incubating  soil  in  situ  in  buried  bags. 

isher,  Edward  L.;  Peters,  P.  A.   Analysis  of  eastern 
United  States  cable  harvesting  operations.    In:    Pro- 
ceedings, 1982  Winter  Meeting  American  Society  of 
Agricultural  Engineers;  1982  December  14-17; 
Chicago,  IL.   St.  Joseph,  MI:   American  Society  of 
Agricultural  Engineers;  1983:   Paper  No.  82-1602. 

leischer,  H.  O.;  Foulger,  A.  N.    A  brief  history  of  the 
Society  of  Wood  Science  and  Technol(^y:   The  first 
twenty-five  years  1958  to  1983.    Madison,  Wl:   So- 
ciety of  Wood  Science  and  Technology;  1983.    28  p. 
ounded  in  1957,  The  Society  of  Wood  Science  and 
echnology  celebrated  its  25th  birthday  with  524  mem- 
ers  in  1982.   This  paper  traces  its  history  for  the  first 
5  years. 

rank,  Robert  M.   Balsam  fir  (Pinaceae  Abies  balsamea) 
silvics,  sUvieulture,  and  natural  regeneration 
methods.    In:    Wingard,  Charles;  Roller,  Norman, 
eds.    Proceedings,  silvicultural  guides  workshop 


Chippewa  and  Superior  National  Forests;  1983: 
Febuary  14-18;  Grand  Rapids,  MN.    Uuluth,  MN: 
USDA  Forest  Service,  Superior  National  Forest; 
1983:    114-136. 
Presents  the  silvics  and  silviculture  of  balsam  fir  and 
natural  regeneration  methods  for  developing  forest 
stands  less  vulnerable  to  spruce  budworm.    Emphasis  is 
on  several  of  the  options  available  for  increasing  the 
spruce  component  in  spruce-fir  stands. 

Frank,  Robert  M.   A  focus  on  natural  regeneration 
methods  for  developing  a  spruce-fir  forest  less  vul- 
nerable to  spruce  budworm.    In:    Proceedings,  1983 
Eastern  Spruce  Budworm  Research  Work  Confer- 
ence; 1983  January  10-11;  Orono,  ME.    Orono,  ME: 
University  of  Maine;  1983:    18.    Abstract. 
Study  results  from  several  locations  in  Maine  indicate 
that  natural  regeneration  and  timber-stand-improve- 
ment techniques  can  be  successful  in  developing  stands 
more  resistant  to  spruce  budworm  attack. 

Frank,  Robert  M.,  Jr.;  O'Keefe,  Timothy  G.   A  transfer 
system  to  reach  a  selected  audience:   Woodlot  own- 
ers and  mill  managers.    In:   Proceedings,  technology 
transfer  society  international  symposium;  1983  June 
20-22;  Chicago,  IL.    Chicago,  IL:   Illinois  Institute  of 
Technology  Research  Institute;  1983:   371-378. 
Under  the  USDA  Forest  Service  CANUSA  program,  a 
great  deal  of  technical  information  about  control  of 
spruce  budworm  has  been  developed.    Much  of  this  in- 
formation has  direct  application  for  woodlot  owners, 
and  the  utilization  of  budworm-killed  timber  can  be 
helpful  information  for  mill  managers.    Unfortunately, 
only  a  limited  amount  of  this  data  has  thus  far  reached 
these  ultimate  consumers. 

Gabriel,  William  J.  Genetic  improvement  in  sap-sugar 
production.    In:   Sugar  maple  research:   sap  produc- 
tion, processing,  and  marketing  of  maple  syrup. 
Gen.  Tech.    Rep.  NE-72.    Broomall,  PA:    U.S.    De- 
partment of  Agriculture,  Forest  Service,  Northeast- 
ern Forest  Experiment  Station;  1982:   38-41. 
Discusses  the  difference  in  the  sugar  content  of  tree 
sap.   This  difference  makes  it  possible  to  improve 
sugarbush  production  in  two  ways:   existing  sugarbushes 
can  be  thinned  by  removing  the  trees  that  produce  less 
sugar  (as  shown  in  tests  of  the  sap  from  individual 
trees),  and  the  productiveness  of  sugar  maple  trees  can 
be  improved  over  a  long  term  by  selective  breeding. 

Galford,  Jimmy  R.    Life  history  of  the  red  oak  borer, 
EnaphfJodes  rufulus  (Haldeman),  in  white  oak 
(Coleoptera:  Cerambycidae).    Entomological  News. 
94(1):    7-10;  1983. 
Young  red  oak  borer  larvae  feed  horizontally  in  white 
oak  but  mostly  vertically  in  red,  black,  and  scarlet  oak. 
Overgrowths  of  successful  attacks  in  white  oak  appear 
as  "L"  or  reverse  "L"  marks  on  the  trees.    In  a  study  in 
central  and  southern  Ohio  between  1977  and  1981,  27  of 
457  trees  examined  in  the  basal  6  feet  had  borer  in- 
juries.   Only  small,  suppressed  trees  were  injured. 

Gansner,  David  A.    Update  of  PA-USFS  risk  rating 
project.    In:    Proceedings,  1982  national  gypsy  moth 
review;  1982  December  7-9;  Harrisburg,  PA. 
Harrisburg,  PA:   Pennsylvania  Department  of  Envir- 
onmental Resources;  1983:    147. 
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Field  plots  installed  in  advance  of  gypsy  moth  outbreaks 
will  be  used  to  monitor  impacts  of  the  insect  as  it 
spreads  to  new  frontiers  of  forest  vegetation.   They  will 
also  provide  data  needed  to  improve  techniques  for 
predicting  and  evaluating  damages. 

Gansner,  David  A.;  Casey,  Lloyd  R.    Hey,  woodland 
owner—Check  your  value  growth  rate.    Pennsylvania 
Forests.    73(5):   4-5;  1983. 
Presents  an  easy  method  for  estimating  the  current 
rate  of  value  growth  for  trees  and  timber  stands.    A 
wise  woodland  owner  keeps  close  tabs  on  the  financial 
earnings  of  his  timber.    And  all  he  needs  is  a  diameter 
tape,  an  increment  borer,  and  the  table  shown  in  this 
paper. 

Gansner,  David  A.;  Herrick,  Owen  VV.;  DeBald,  Paul  S.; 
Acciavatti,  Robert  E.   Changes  in  forest  condition 
associated  with  gypsy  moth.   Journal  of  Forestry. 
81(3):    155-157;  1983. 
Eight  years  after  the  beginning  of  repeated  but  not 
continuous  attacks  by  the  gypsy  moth,  hardwood  plots 
in  the  Pocono  Mountain  region  of  Pennsylvania  had 
outgrown  most  losses.    Basal  area  averaged  close  to 
preattack  values,  though  with  wide  variation  from  plot 
to  plot.    Volumes  per  acre  had  gained  an  average  of  8 
percent.    Before  the  outbreak,  87  percent  of  the  plots 
were  fully  stocked  or  overstocked;  after  8  years,  79 
percent  were  in  this  condition  but  with  a  reduced  oak 
component. 

Gansner,  David  A.;  Herrick,  Owen  W.;  DeBald,  Paul  S.; 
Cota,  Jesus  A.   New  turf  for  gypsy  moth:  There's 
more  at  risk  downrange.    Res.  Pap.  NE-519. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1983.    4  p. 
Data  collected  from  600  field  plots  in  central 
Pennsylvania  forests  threatened  by  gypsy  moth  point  to 
a  greater  potential  for  damage  downrange.   Though 
greater  than  in  the  Poconos,  losses  are  not  expected  to 
be  spectacular.   Still,  some  forest  landowners  will 
suffer  heavy  tree  mortality  to  the  pest. 

Garrett,  L.  D.;  Morselli,  M.  F.;  Jenkins,  W.  L.    Potential 
discrepancies  in  applying  U.S.  and  Canadian  syrup 
color  standards.    Maple  Syrup  Digest.    23(4):   26-28; 
30-32;  34-35;  1983. 
With  both  the  U.S.  visual  method  and  the  Canadian 
spectrophotometric  method,  we  color-graded  120  maple 
syrups  produced  and  graded  in  Vermont  and  53  syrups 
produced  and  graded  in  Canada.    Results  indicated  that 
the  spectrophotometric  measure  of  variation  correspond- 
ing to  each  of  the  U.S.  visual  grades  is  lower  than  that 
specified  in  the  Canadian  standards. 

Garrett,  Lawrence  D.   Efficiency  of  wood-fueled  evap- 
orators.   In:   Sugar  maple  research:   sap  production, 
processing,  and  marketing  of  maple  syrup.   Gen. 
Tech.  Rep.  NE-72.    Broomall,  PA:    U.S.    Department 
of  Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1982:   83-86. 
Discusses  the  factors  affecting  efficiency  and  econ- 
omics of  using  wood  fuels. 


Garrett,  Lawrence  U.   Moisture  loss  from  felled  eastern 
hardwood  and  softwood  trees.    In:    Proceedings,  6th 
international  FPRS  industrial  wood  energy  forum; 
1982  March  8-10;  Washington,  DC.    Madison,  Wl: 
Forest  Products  Research  Society;  1983:   210-214. 

Garrett,  Lawrence  D.;  Huyler,  Neil  K.;  Sendak,  Paul  E. 
Improvements  in  sap  processing  techniques.   In: 

Sugar  maple  research:   sap  production,  processing, 
and  marketing  of  maple  syrup.   Gen.  Tech.  Rep.  NE- 
72.    Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1982:    87-97. 
Describes  research  to  develop  a  sap  preheater  that  not 
only  achieved  the  same  increase  in  efficiency  as  the 
series  flow  design,  but  was  easier  to  make,  especially 
for  a  sugarmaker;  was  flexible  enough  to  fit  under  the 
many  types  of  steam  hoods  already  in  place;  and  had  a 
lower  sap  feed  head  requirement.   The  design  that  sat- 
isfied these  goals  was  the  parallel  flow  preheater. 

Garrett,  Peter  W.;  Fleming,  Harvey.   Pitch  pine.    In: 
Silvicultural  systems  for  the  major  forest  types  of 
the  United  States.    Agric.  Handb.  445.    Washington, 
DC:    U.S.  Department  of  Agriculture,  Forest 
Service;  1983:    135-136. 

Gatchell,  Charles  J.   Utilizing  low-quality  hardwoods. 

In:   Proceedings,  hardwood  forest  management  and 
utilization  symposium;  1982  October  25-26;  Orono, 
ME.    Misc.  Rep.  279.    Orono,  ME:    University  of 
Maine,  Maine  Agricultural  Experiment  Station; 
1983:    35-40. 

Gatchell,  Charles  J.;  Anderson,  R.  Bruce;  Araman, 

Philip  A.    Effect  of  gang-ripping  width  on  CIF  yields 
from  No.  2  Common  oak  lumber.    Forest  Products 
Journal.    33(6):   43-48;  1983. 
Using  computer  simulation,  we  gang  ripped  a  4,200- 
board-foot  oak  data  bank  to  2-,  2-1/2,  or  3-inch  primary 
widths  with  salvage  to  a  minimum  size  of  1  inch  wide 
by  10  inches  long.    Overall  random-length  yield  of  CIF 
cuttings  was  60  percent  regardless  of  primary  ripping 
widths.    Narrower  ripping  widths  produced  more  indiv- 
idual pieces  and  a  greater  number  of  longer  pieces. 
Half  or  more  of  the  accumulated  surface  area  of  ran- 
dom-length cuttings  was  in  cuttings  40  inches  or  longer. 
More  than  75  percent  of  the  surface  area  of  cuttings 
was  in  pieces  with  widths  of  2  inches  or  more. 

Gatchell,  Charles  J.;  Hansen,  Bruce  G.    Let's  talk  the 
same  economic  language  when  evaluating  System  6 
and  standard-size  hardwood  blanks.    NE-lNF-49-83. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1983.    6  p. 
Presents  the  economic  terminology  and  economic  anal- 
ysis approach  used  by  the  Forestry  Sciences  Laboratory 
in  the  evaluations  of  System  6  and  standard  blanks. 
Introduces  the  layman  to  the  terms  and  procedures 
described  in  the  technical  presentations  of  our  technol- 
ogy transfer  workshops. 

Gill,  J.  D.   Wildlife  and  other  multiple  use  consid- 
erations.   In:    Proceedings,  Fuelwood  Management 
and  Utilization  Seminar;  1982  Nov.  9-11;  East 
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Lansing,  MI.    East  Lansing,  MI:    Michigan  State 

University;  1982:   106. 
he  increased  demand  for  firewood  threatens  the  habi- 
it  of  many  wildlife  species.    Dead  or  dying  trees  that 
Dmmonly  are  cut  for  firewood  are  vital  to  wildlife 
>ecies  that  nest  in  tree  cavities.    Likewise,  healthy 
•ees  of  many  species  preferred  for  firewood  are  impor- 
int  components  of  wildlife  habitat.   Tree  species  or 
jecies  groups  are  value-rated  for  both  firewood  and 
ildlife  so  that  the  ratings  can  be  used  to  decide  how  to 
lanage  a  woodland  for  fuel  and  wildlife. 

ill,  John  D.;  Worley,  David  P.   Managing  nonindustrial 
private  foresOands:   a  different  approach.    In: 

America's  hardwood  forests— opportunities  unlim- 
ited.  Proceedings,  1982  Convention  of  the  Society 
of  American  Foresters;  1982  September  19-22; 
Cincinnati,  OH.    Washington,  DC:   Society  of  Amer- 
ican Foresters;  1983:   238-242. 
escribes  and  comments  on  the  objectives,  framework, 
id  results  of  a  workshop  conducted  jointly  by  the  Ohio 
lapters  of  the  Society  of  American  Foresters,  the  Soil 
onservation  Society  of  America,  and  the  Wildlife 
aciety.   These  chapters  explored  what  may  be  the 
ritrance  to  a  pathway  through  a  "hopeless  morass"  of 
istitutional  and  governmental  complexity  that  may 
npede  efforts  to  improve  management  of  nonindustrial 
nvate  forests. 

odwin,  P.  A.;  Shields,  K.  S.  Some  interactions  of 
Serratia  marcescens,  nucleopolyhedrosis  virus  and 
Blephetripa  pratensis   Dip.[Tachinidae]  in  Lymantria 
dispar  [Lap.:  Lymantriidae].    Entomophaga.    27(2): 
189-196;  1982. 
he  entomopathogens  Serratia  marcescens  Bizio  and 
jcleopolyhedrosis  virus  were  each  fed  alone  and  in 
smbination  with  the  parasite  Blepharipa  pratensis 
/leigen)  to  4th-instar  gypsy  moth,  Lymantria  dispar, 
J.)  larvae.    At  LD„„  for  NPV,  the  presence  of  the  par- 
site  enhanced  polyhedrosis  about  30  percent,  but  the 
)tal  number  of  gypsy  moth  larvae  and  pupae  killed  (85 
ercent)  was  not  significantly  different  from  the 
jmber  killed  by  the  parasite  alone  (93  percent).    When 
le  parasite  was  combined  with  S.  marcescens,  a  strain 
Dnpathogenic  in  L.  dispar,  total  mortality  was  not 
gnificantly  different  from  that  in  insects  exposed  only 
)  the  parasite  (89  and  86  percent,  respectively),  but 
arasite  survival  was  reduced  about  12  percent.    How- 
i^er,  deaths  not  attributable  to  the  parasite  could  not 
5  ascribed  to  the  bacterium  either. 

odwin,  Paul  A.;  Valentine,  Harry  T.;  ODell,  Thomas  M. 
Identifying  pine  bark  weevils  by  discriminant  analy- 
sis.   BioScience.    33(3):    198;  1983. 
condensation  of  "The  identification  of  Pissodes 
:robi,  P.  approximatus,  and  P.  nemorensis  (Coleoptera: 
urculionidae)  using  discriminant  analysis,"  published  in 
nnals  of  the  Entomological  Society  of  America  75(6). 

oldstein,  E.  L.;  Gross,  M.;  DeGraaf,  R.  M.   WUdlife 
and  greenspace  planning  in  medium-scale  residential 
developments.    Urban  Ecology.   7:   201-214;  1983. 
he  spatial  arrangement  of  woody  vegetation  in  res- 
lential  developments  from  40  to  1,000  ha  is  analyzed 
1  terms  of  the  "species-area  curve"  and  other  princi- 
les  of  island  biogeography.   These  principles,  which 


predict  the  number  of  wildlife  species  that  will  occur  in 
an  area  as  a  function  of  the  size,  shape,  and  distribution 
of  vegetation  patches  in  the  area,  promise  to  be  a  pow- 
erful tool  in  greenspace  planning.    Using  birds  as  an 
example,  we  examine  some  of  the  trade-offs  among 
wildlife,  visual,  and  recreational  amenities  which  are 
associated  with  three  different  approaches  to  the  ar- 
rangement of  a  given  amount  of  greenspace.   These 
three  approaches  are  examiend  both  at  the  scale  of 
small  and  large, subdivisions  and  at  a  micro-regional 
scale  of  10  km  . 

Gottschalk,  Kurt  W.   Management  strategies  for 
successful  regeneration:  oak-hickory.   In:   Finley, 
J.;  Cochran,  R.  S.;  Grace,  J.  R.,  eds.    Proceedings, 
1983  Penn  State  forestry  issues  conference,  regen- 
erating hardwood  stands;  1983  March  15-16;  Uni- 
versity Park,  PA.    University  Park,  PA:   Penn  State 
University;  1983:    190-213. 
To  obtain  successful  oak  regeneration,  advance  oak 
seedlings  of  relatively  large  size  with  well  established 
root  systems  must  be  present  before  cutting.    Establish- 
ment and  growth  of  advance  regeneration  is  influenced 
by  site  quality,  soil  moisture,  light,  predation,  and  in- 
terference from  other  vegetation.    Either  central  hard- 
wood or  Allegheny  hardwood  guides  can  be  used  to  de- 
termine the  adequacy  of  oak  advance  regeneration. 
Successful  regeneration  of  oak  can  be  obtained  using 
even-age  management  strategies.    Both  clearcutting 
and  shelterwood  cutting  are  used  depending  upon  the 
adequacy  of  advance  regeneration.    Understory  control 
using  an  herbicide  treatment  may  also  be  required. 
Uneven-age  management  strategies  will  usually  not 
regenerate  oaks  successfully,  but  group  selection  cut- 
ting may  provide  some  oak  regeneration  if  sufficient 
advance  regeneration  was  present. 

Gottschalk,  Kurt  W.  Silvicultural  alternatives  for  cop- 
ing with  the  gypsy  moth.    Connecticut  Timber 
Trends.    4(3):    6-10;  1983. 
Silvicultural  control  of  gypsy  moth  populations  is  not  a 
new  idea.   Suggestions  for  silvicultural  control  were 
made  as  early  as  1913  but  recently  interest  again  has 
started  to  increase,  in  part  due  to  restrictions  on  chem- 
ical control  methods  and  ever-increasing  areas  of  gypsy 
moth  impact. 

Greenblatt,  Jane  A.;  Barbosa,  Pedro;  Montgomery, 
Michael  E.   Host's  diet  effects  on  nitrogen  utiliza- 
tion efficiency  for  two  parasitoid  species: 
Brachymeria  intermedia  and  Coccygomimus 
turionellae.    Physiological  Entomology.    7:   263-267; 
1982. 
Differences  in  the  weight  of  parasitoid  individuals  of 
Brachymeria  intermedia  (Nees)  and  Coccygomimus 
turionellae  (L.)  (Ichneumonidae)  were  found  to  be  asso- 
ciated with  differences  in  host  diet.   The  availability  of 
the  host  nitrogen  to  the  parasitoids  differed  depending 
on  the  sex  of  the  host,  Lymantria  dispar,  and  its  diet. 
Nitrogen  utilization  efficiency  (NUE)  for  both  para- 
sitoid species  were  inversely  correlated  with  host 
weight  and  with  host  nitrogen. 

Greenleaf,  R.  D.;  Echelberger,  H.  E.   Backpacker  satis- 
faction in  the  White  Mount£iins.    Appalachia.    1982 
December:    112-113. 
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For  most  backpackers  interviewed  on  two  trails  in  the 
White  Mountains  of  New  Hampshire,  the  number  of 
parties  met  on  the  trail  had  little  effect  on  their  satis- 
faction.   When  use  levels  were  well  below  expectations, 
most  people  were  unaffected  while  a  few  were  more 
satisfied.    When  use  was  much  higher  than  expected, 
mast  still  remained  unaffected  while  a  few  indicated 
some  dissatisfaction.    Privacy  and  solitude  while  hiking 
did  not  seem  to  be  of  great  importance  in  these  two 
settings. 

Gregory,  G.  F.    Fungicide  injection  and  pruning  for 
control  of  Dutch  elm  disease  in  Greenfield  Village, 
Michigan.    In:    Proceedings  of  a  conference  on  urban 
and  suburban  trees:    Pest  problems,  needs,  prospects 
and  solutions;  1982  April  18-20;  East  Lansing,  MI. 
East  Lansing,  MI:   Michigan  State  University;  1982: 
49-52. 
In  a  1974  study,  elms  with  foliar  symptoms  of  Dutch 
elm  disease  were  injected  with  226  ml  of  6  g/liter  solu- 
tion of  methyl  2-bejizimidazole  carbamate  salt  per  cm 
of  dbh.    Symptomatic  limbs  were  also  injected,  and 
later  pruned  off.    After  5.5  years,  25  percent  of  these 
trees  had  no  foliar  symptoms;  of  those  that  had  symp- 
toms in  less  than  10  percent  of  the  crown,  33  percent 
were  symptom-free  after  5.7  years. 

Gregory,  Robert  A.   Release  of  sap  sugar  and  control  of 
sap  pressure.    In:   Sugar  maple  research:   sap  pro- 
duction, processing,  and  marketing  of  maple  syrup. 
Gen.  Tech.  Rep.  NE-72.    Broomall,  PA:    U.S.    De- 
partment of  Agriculture,  Forest  Service,  Northeast- 
ern Forest  Experiment  Station;  1982:    1-7. 

Discusses  what  controls  sap  sweetness  and  what  causes 

sap  to  flow  from  a  taphole. 

Gregory,  Robert  A.;  Hawley,  Gary  J.  Sap  extraction 
and  measurement  of  soluble  sap  sugars  in  sugar 
maple.    Canadian  Journal  of  Forest  Research.    13(3): 
400-404;  1983. 
Techniques  are  described  for  field  and  laboratory 
extraction  of  small  quantities  of  sugar  maple  xylem  sap 
when  pressure  in  the  xylem  is  less  than  atmospheric. 
Accurate  estimates  of  sap  sugar  concentration  can  be 
made  with  a  hand  refractometer  most  of  the  year. 
There  is,  however,  appreciable  within-tree  variation  in 
sap  sugar  concentration  at  any  given  time  and  within 
short  periods  of  time. 

Grimble,  D.  G.;  Morris,  O.  N.    Regional  evaluation  of 
B.t.  for  spruce  budworm  control.    Agric.  Inf.  Bull. 
No.    458.    Washington,  DC:    U.S.  Department  of 
Agriculture;  1983.    9  p. 
The  cooperation  of  regional  pest  control  officials  in 
collecting  similar  data  from  their  own  spray  programs 
has  allowed  the  first  comparison  of  B.t.  performance 
over  a  wide  area.    B.t.  is  the  only  biological  or  micro- 
bial safe  insecticide  available  for  spruce  budworm  con- 
trol.  Indeed,  it  is  likely  to  be  the  only  alternative  to 
chemical  pesticides  in  the  foreseeable  fiiture.    B.t. 
treatments  sometimes  fail  to  achieve  acceptable  re- 
sults, just  as  chemical  insecticides  do,  but  given  reason- 
able conditions  of  use,  B.t.  is  usually  successful  in  pro- 
tecting foliage.    At  present,  B.t.  must  be  considered  a 
viable  alternative  for  chemicals  in  many  situations, 
especially  in  environmentally  sensitive  areas  where 
foliage  prelection  is  the  goal. 


Hacskaylo,  E.   Researching  the  potential  of  forest  tree 

mycorrhizae.    Plant  and  Soil.    71(1):    1-3;  1983. 
During  the  last  century  important  ecological  and  physi- 
ological principles  in  mycorrhizal  associations  were 
discovered.    Reconsideration  of  this  era  of  mycorrhizal 
research  is  worthy  of  current  consideration  since  pro- 
gress particularly  in  physiology  has  been  slow.   To  de- 
rive the  potentially  vast  benefits  from  mycorrhizal 
associations  in  field  applications  and  to  achieve  genetic 
alteration  to  improve  physiological  benefits  derived 
from  mycorrhizas,  fundamental  characteristics  and 
biochemical  mechanisms  in  the  fungus-root  complex 
must  be  better  understood. 

Hacskaylo,  Edward.   Effects  of  extended  in  vitro 

culture  on  infectivity  and  vitality  of  selected  ecto- 
mycorrhizal  fungi.   In:   Proceedings,  5th  North 
American  Conference  on  Mycorrhizae;  1981  August 
16-21;  Quebec,  Canada.   Quebec,  PQ:    University  of 
Laval;  1981.    Abstract. 

Hagerty,  J.  K.;  Stevens,  T.  H.;  AUen,  P.  G.;  More,  T. 
Benefits  from  urban  open  space  and  recreational 
parks:  a  case  study.   Journal  of  Northeastern  Agri- 
culture Economic  CounciL    6(1):   13-20;  1982. 

Halverson,  H.  G.;  Corbett,  E.  S.;  Heisler,  G.  M.   USDA 
studies  urban  forests  and  municipal  watersheds. 

Science  in  Agriculture.    30(2):    13;  1983. 
Summarizes  results  emerging  from  the  joint  and  co- 
operative research  between  the  USDA  Forest  Service's 
Northeastern  Forest  Experiment  Station  and  Penn 
State.   The  mission  to  evaluate  forest  resource  benefits 
includes  studies  on:   forests  examined  as  sound  ab- 
sorbers, how  forests  aid  home  heating  and  cooling,  how 
timber  harvesting  aids  water  resource,  and  forests  and 
acid  rain. 

Halverson,  Howard  G.  Cycling  of  materials  from 
atmospheric  deposition  in  urban  forest  ecosystems. 

In:   Proceedings,  national  acid  precipitation  assess- 
ment program;  1983  February  21-25;  Raleigh,  NC. 
Raleigh,  NC:    North  Carolina  State  University; 
1983:    A5,  21-26. 
Examines  the  mediating  effects  of  one  type  of  terres- 
trial ecosystem,  the  urban  forest,  on  water  quality. 
Specifically,  efforts  have  been  focused  on  tree  surfaces 
and  their  impact  on  throughfall  and  stemflow  chemis- 
try.  The  impact  of  other  common  urban  surfaces  on 
water  quality  is  also  being  investigated. 

Halverson,  Howard  G.;  DeWalle,  David  R.;  Sharpe, 
William  E.   Seasonal  variations  of  precipitation, 
stemflow,  and  throughfall  chemistry  in  a  suburban 
area.    In:    Proceedings,  2nd  national  urban  forestry 
conference;  1982  October  10-14;  Cincinnati,  OH. 
Washington,  DC:   American  Forestry  Association; 
1983:   352.    Poster  session  abstract. 

Hanna,  C.  Mark;  Lynch,  J.  A.;  Corbett,  E.  S.   Watershed 
responses  and  stormflow  chemistry  changes  follow- 
ing precipitation.    Hes.  Briefs.    16(1):  15-16;  1983. 

Hansen,  Bruce  G.;  Reynolds,  Hugh  W.   The  economics  of 
System  6  processing  of  standard-size  blanks.    NE- 

lNF-47-83.    Broomall,  PA:    U.S.  Department  of 
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Agriculture,  Forest  Service,  Northeastern  Forest 

Experiment  Station;  1983.    4  p. 
'resents  System  6,  needed  raw  material,  product  out- 
)uts,  and  yields.    Discusses  the  economics  to  show  the 
)roduct  costs  to  potential  producers  who  wish  to  use 
he  blanks  internally,  and  the  investment  potential  (IRR 
md  NPV)  to  potential  producers  who  wish  to  sell  blanks. 

^arrison,  Richard  G.;  Wintermeyer,  Stephen  F.;  ODell, 
Thomas  M.   Patterns  of  genetic  variation  within  and 
among  gypsy  moth,  Lymantria  dispar  (Lepidoptera: 
Lymantriidae),  populations.    Annals  of  the  Entomo- 
logical Society  of  America.    76(4):  652-656;  1983. 
Based  on  analysis  of  allozyme  variation  at  20  loci, 
jypsy  moth  populations  in  the  United  States  exhibit 
jxtremely  low  levels  of  genetic  variability  compared 
vith  European  populations.   The  loss  of  variability  is 
;uggested  to  be  a  consequence  of  the  population  bottle- 
jeck  that  accompanied  the  introduction  of  the  moth 
nto  North  America.    A  single  collection  of  gypsy  moths 
'rom  Japan  not  only  exhibits  high  levels  of  variability 
)ut  also  is  genetically  distinct  from  European  and  North 
\merican  populations. 

rlarrje,  David  T.;  Buckley,  Charles  E.;  Heisler,  Gordon 
M.   Building  energy  reductions:   windbreak  optimiz- 
ation.   Proceedings  of  the  American  Society  of  Civil 
Engineers.    108:    143-154;  1982. 

rlayslett.  Homer  T.,  Jr.;  Solomon,  Dale  S.   A  matrix 
model  for  predicting  foliage  weight  of  trees  by  age 
classes.    Mathematical  Biosciences.   67:    113-122; 
1983. 
\  Leslie-type  matrix  has  been  developed  to  model  the 
innual  growth  of  foliage  on  individual  trees  for  any 
ipecies  that  retains  its  foliage  for  more  than  1  year. 
\lthough  the  model  is  a  general  one,  applicable  to  any 
>pecies  that  has  age  classes  of  foliage,  it  is  developed 
vith  occasional  references  to  balsam  fir.    For  a  data 
;et  of  66  dominant  and  codominant  balsam  fir  trees,  the 
Tiodel  predicted  the  weights  of  the  first  three  age 
classes  of  foliage  accurately  (less  than  10  percent 
jrror)  over  a  6-year  period.   There  was  a  23  percent 
;rror  for  all  age  classes  combined. 

Healy,  Bill;  Nenno,  Sam.   Winter  feeding— some  food  for 

thought.    Turkey  Call.    10(5):    16-18;  1983. 
sportsmen  often  believe  that  turkeys  must  be  artifi- 
cially fed  during  winter.    Feeders  may  help  some  birds, 
jut  experience  has  shown  that  direct  feeding  has  no 
effect  on  populations.   Individual  landowners  can  man- 
age turkey  habitat,  but  the  results  are  often  difficult  to 
issess  because  of  the  turkey's  large  home  range.    Habi- 
tat conditions  are  improving  on  public  forests  in  the 
>Jortheast,  because  timber  and  wildlife  activities  are 
well  coordinated  and  the  forests  are  growing  older. 
Direct  management  of  spring  seeps,  which  are  key  win- 
ter feeding  areas,  is  being  tried  on  the  Monongahela 
National  Forest.    Maintaining  turkey  populations  in  the 
Northeast  will  depend  on  the  interactions  among 
individual  landowners,  public  land  managers,  population 
inventories,  and  hunting  regulations. 

Healy,  William  M.;  Nenno,  Edward  S.    Minimum  main- 
tenance versus  intensive  management  of  clearing 
for  wild  turkeys.    Wildlife  Society  Bulletin.    11(2): 
113-120;  1983. 


Clearings  are  managed  for  wild  turkeys  in  most  eastern 
states,  and  we  evaluated  these  practices  and  the  rela- 
tive values  of  clearings  and  young  clearcuts.   We  found 
that  old  fields  and  annually  maintained  grass/forb  com- 
munities provided  the  same  benefits  for  poults  as  clear- 
ings managed  by  traditional  agricultural  methods. 
Poults  found  more  to  eat  in  clearings  than  in  2-year-old 
clearcuts,  but  excellent  forest  sites  (SI  80)  produced 
brood  habitat  both  in  clearings,  clearcuts,  and  closed- 
canopy  forest  stands.    Fair  sites  (SI  65)  produced  brood 
habitat  only  in  clearings.   We  recommend  managing 
clearings  by  the  simplest  method  that  maintains  the 
herbaceous  community. 

Healy,  William  M.;  Pack,  James  C.   Managing  seeps  for 
wild  turkeys  in  northern  hardwood  forest  types  in 
West  Virginia.    In:    Yahner,  Richard  H.,  ed.   Trans- 
actions of  the  Northeast  Section,  The  Wildlife  Soci- 
ety:  40th  Northeast  Fish  and  Wildlife  Conference; 
1983  May  15-18;  West  Dover,  VT.  [Publisher  un- 
known];1983:   9-18. 
Seeps  are  important  winter  feeding  areas  for  wild  tur- 
keys.  Thinning  around  seeps  increased  herbaceous 
ground  cover,  average  tree  diameter,  and  relative  dom- 
inance of  mast-producing  trees.   Where  white-tailed 
deer  were  abundant,  clearcutting  produced  savannah- 
like openings  characteristic  of  turkey  brood  range. 
Where  deer  were  less  numerous,  3-year-old  clearings 
were  regenerating  but  were  dominated  by  blackberries. 
Seeps  on  southern  aspects  and  lower  slopes  should  be 
managed  as  winter  feeding  areas  for  turkeys.   The 
choice  of  treatment  will  depend  on  the  condition  of  the 
surrounding  forest  and  abundance  of  deer. 

Heisler,  Gordon,  M.   Models  of  tree  shade  patterns  as 
tools  for  designing  tree  arrangements  to  save 
energy.    In:   Proceedings,  2nd  national  urban  for- 
estry conference;  1982  October  10-14;  Cincinnati, 
OH.    Washington,  DC:   American  Forestry  Associa- 
tion; 1983:   351.    Poster  session  abstract. 

Helvey,  J.  D.;  Hubbard,  John;  DeWalle,  David  R.   Time 
trends  in  pH  and  specific  conductance  of  streamflow 
from  an  undisturbed  watershed  in  the  central  Appa- 
lachians.   In:   Proceedings,  Canadian  Hydrology 
Symposium;  1982  June  14-15;  Fredricton,  NB. 
NRCC  20548.    Fredricton,  NB:    National  Research 
Council  of  Canada,  Associate  Committee  on  Hydrol- 
ogy; 1982:    637-651. 
A  test  for  a  trend  in  stream  pH  between  1951  and  1978 
was  inconclusive  because  of  problems  associated  with 
instrument  changes  in  1966  and  1975.    However,  the  pH 
of  the  stream  has  changed  very  little,  if  any,  during  the 
past  14  years.    Average  annual  specific  conductance  has 
increased  significantly  since  1968,  but  the  cause  is 
uncertain.    Precipitation  acidity  may  be  leaching  in- 
creasing amounts  of  cations,  especially  calcium,  from 
the  soil  matrix. 

Helvey,  J.  D.;  Kochenderfer,  J.  N.    Effects  of  acid 
precipitation  on  nutrient  cycling  and  weathering  of 
minerals  in  the  Central  Appalachians.    In:    National 
acid  precipitation  assessment  program  effects;  re- 
search review.    [  Date  of  meeting  unknown.  ] 
Raleigh,  NC.    Raleigh,  NC:   North  Carolina  State 
University:   47-54;  1983. 
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Because  the  Central  Appalachians  are  the  first  barrier 
to  many  storms  moving  from  west  to  east  over  highly 
industrialized  areas  of  the  Midwest,  atmospheric  pollu- 
tants from  the  Midwest  have  a  high  probability  of  being 
deposited  in  this  area.    We  need  to  monitor  acid  precip- 
itation and  the  chemical  characteristics  of  streamflow 
from  undisturbed  watersheds,  especially  those  where 
historical  records  of  stream  chemistry  are  available. 
These  watersheds  will  provide  an  early  warning  if  and 
when  acid  precipitation  begins  to  overwhelm  the  buf- 
fering capacity  of  the  system.    If  timber  harvest  sig- 
nificantly reduces  watershed  buffering  capacity,  man- 
agement plans  might  have  to  be  altered. 

Helvey,  J.  D.;  Kochenderfer,  J.  N.    Effects  of  acid 
precipitation  on  nutrient  cycling  and  weathering  of 
minerals  in  the  Central  Appalachians.    In:    National 
acid  precipitation  assessment  program  effects;  re- 
search review.    Raleigh,  NC;  Raleigh,  NC:    North 
Carolina  State  University:   2-3;  1983.    Abstract. 

See  previous  entry. 

Helvey,  J.  D.;  Patric,  J.  H.   Sampling  accuracy  of  pit 
vs.  standard  rain  gages  on  the  Fernow  Experimental 
Forest.    Water  Resources  Bulletin.    19(1):   87-89; 
1983. 
Catch  in  standard  (unshielded)  rain  gages  exposed  3  feet 
above  the  land  surface  was  compared  with  catch  in  pit 
(buried)  gages  exposed  1  inch  above  the  land  surface. 
These  tests  confirmed  that  catch  in  standard  gages 
underestimates  point  rainfall  in  forest  openings,  as  well 
as  in  conventional  weather  stations.    Pit  gages  caught 
significantly  (P=0.05)  more  rain  than  did  standard  gages 
at  each  of  four  locations  tested.   Catch  increases 
ranged  from  2.3  to  3.4  percent. 

Herrick,  Owen  W.   Estimating  benefits  from  whole-tree 
chipping  as  a  logging  innovation  in  northern  U.S. 
forests.    Forest  Products  Journal.    32(11/12):   57-60; 
1983. 
Two  supply  schedules  were  estimated  for  pulpwood 
production  quantities  and  prices— with  and  without 
adoption  of  whole-tree  chipping  technology.    Whole- 
tree  chipping  in  1979  created  benefits  equal  to  a  2  per- 
cent cost  reduction  spread  across  the  entire  hardwood 
pulpwood  supply  system. 

Herrick,  Owen  W.   Estimating  innovation  t)enefits: 
Whole-tree  chipping  in  Northern  U.S.  forests.    In: 

America's  hardwood  forests — opportunities  unlim- 
ited.   Proceedings,  1982  Convention  of  the  Society 
of  American  Foresters;  1982  September  19-22; 
Cincinnati,  OH.    Washington,  DC:   Society  of 
American  foresters;  1983:   245-247. 
Discusses  the  link  between  research  and  its  application 
that  can  help  direct  resources  for  research  and  develop- 
ment toward  innovations  that  will  do  most  to  improve 
society's  productivity,  well-being,  or  economic  status. 

Hilt,  Donald  E.   Individual  tree  diameter  growth  model 
for  managed,  even-aged,  upland  oak  stands.    Res. 
Pap.    NE-533.    Broomall,  PA:    U.S.  Department  of 
Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1983.    15  p. 
A  distance-independent,  individual-tree  diameter 
growth  model  was  developed  for  managed,  even-aged, 


upland  oak  stands.   The  5-year  basal-area  growth  of 
individual  trees  is  first  modeled  as  a  function  of  d.b.h. 
squared  for  given  stands.    Parameters  from  these 
models  are  then  modeled  as  a  function  of  mean  stand 
diameter,  percent  stocking  of  the  stand,  and  site  index. 
A  stochastic  option  for  the  overall  model  also  was  de- 
veloped.  Tests  on  data  from  managed  stands  revealed 
that  the  model  performed  well. 

Hilt,  Donald  E.;  Rast,  E.  D.;  Bailey,  H.    Predicting  di- 
ameters inside  bark  for  10  important  hardwood 
species.    Res.  Pap.  NE-531.    Broomall,  PA:    U.S. 
Department  of  Agriculture,  Forest  Service,  North- 
eastern Forest  Experiment  Station;  1983.    7  p. 
General  models  for  predicting  DIB/DOB  ratios  up  the 
stem,  applicable  over  wide  geographic  areas,  are  devel- 
oped for  10  important  hardwood  species.    Results  indi- 
cate that  the  ratios  either  decrease  or  remain  constant 
up  the  stem.    Methods  for  adjusting  the  general  models 
to  local  conditions  are  presented.   The  prediction 
models  can  be  used  in  conjuncion  with  optical  dendrom- 
eter  measurements  or  stem  taper  equations  to  convert 
outside  bark  diameters  to  inside  bark  diameters. 

Hornbeck,  J.  W.   Book  review — Acid  rain:   An  issue  in 
Canadian-American  relations  by  J.  E.  Carroll. 

Journal  of  Forestry.    81(4):  248;  1983. 
This  book  is  discussed  in  terms  of  its  interest  and  value 
to  the  forestry  profession. 

Hornbeck,  James.   Review  of  "Structure  and  function  of 
northern  coniferous  forests,"  T.  Persson,  ed.    Envir- 
onmental Education  and  Information.    2(4):   328-329; 
1982. 

Hornbeck,  J.  W.;  Martin,  C.  W.;  Bloxam,  R.  M.;  Munn, 
R.  E.;  Likens,  G.  E.;  Weisman,  B.  Relationships  of 
storm  type  and  trajectory  to  precipitation  chemis- 
try. In:  Acid  precipitation— Abstracts.  A  technical 
symposium  on  acid  rain  transport  and  transportation 
phenomena;  1983  September  21-23;  Burlington,  VT. 
Burlington,  VT:    University  of  Vermont;  1983. 

Hornbeck,  James  W.;  KropeLn,  William  K.    Estimating 
biomass  and  nutrient  removal  from  a  northern  hard- 
wood harvest.    Journal  of  Forestry.    81(5):   287-288, 
332;  1983. 
We  compared  actual  removals  of  biomass  and  nutrients 
from  a  whole-tree  harvest  with  estimates  made  from 
biomass  equations  and  nutrient  data  in  the  literature. 
The  estimated  values  from  the  literature  were  suitable 
for  assessing  impacts  of  nutrient  removals,  but  they 
overestimated  biomass  removals  by  an  average  of  19 
percent. 

Hornbeck,  James  W.;  Peterson,  Florence;  Edwards, 
Nelson  T.    Effects  of  whole-tree  harvesting  on  soil 
carbon  transfer.    Bulletin  of  the  Ecological  Society 
of  America.    64(2):    189;  1983.    Abstract. 

Horsley,  S.  B.   Interference  with  desirable  northern 
heu'dwood  r^eneration  by  herbaceous  and  woody 
plants.    In:    Finley,  J.;  Cochran,  R.  S.;  Grace,  J.  R., 
eds.    Regenerating  hardwood  stands:   Proceedings  of 
a  symposium;  1983  March  15-16;  University  Park, 
PA.    University  Park,  PA:   The  Pennsylvania  State 
University;  1983:   81-93. 
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Interference  phenomena  play  an  important  role  in  re- 
generation of  desirable  northern  hardwood  regeneration 
in  Pennsylvania.    AUelopathic  interference  by  herbace- 
ous weeds  is  the  primary  reason  orchard  stands  and 
savannahs  fail  to  regenerate.   Studies  of  the  independ- 
ent effects  of  weeds  and  deer  in  shelterwood  cut 
Allegheny  hardwood  stands  demonstrate  that  under 
appropriate  conditions,  each  has  substantial  interfering 
effects  with  desirable  regeneration.    Understories  of 
striped  maple  and  beech  frequently  exclude  desirable 
species  of  reproduction.   We  are  presently  able  to  take 
remedial  action  in  all  of  these  situations  with  herbi- 
cides; however,  the  challenge  of  the  future  is  to  learn 
how  interference  phenomena  work,  so  that  they  can  be 
avoided. 

Horsley,  S.  B.;  Marquis,  D.  A.   Interference  by  weeds 
and  deer  with  Allegheny  hardwood  reproduction. 

Canadian  Journal  of  Forest  Research.    13(1):   61-69; 

1983. 
Deer  browsing  and  interference  from  forest  weeds, 
particularly  hayscented  fern.  New  York  fern,  and  short 
husk  grass,  influence  the  establishment  of  ADegheny 
hardwood  reproduction.    We  determined  the  independ- 
ent interference  by  deer  and  weeds  after  a  seed  cut  and 
a  removal  cut  in  a  two-cut  shelterwood  sequence. 

Horsley,  Stephen  B.   Competitive  and  aUelopathic  in- 
terference in  Allegheny  Plateau  forests.    In:   Pro- 
ceedings, North  American  symposium  on  allelo- 
pathy, program,  abstracts  and  participants;  1982 
November  14-17;  Champagne-Urbana,  IL.    Cham- 
pagne-Urbana,  IL:    University  of  Illinois;  1983:   14. 
Abstract. 

Horsley,  Stephen  B.;  Bjorkbom,  John  C.   Herbicide 
treatment  of  striped  maple  and  beech  in  Allegheny 
hardwood  stands.    Forest  Science.    29(1):    103-112; 
1983. 
Three  small-plot  experiments  evaluated  herbicides  for 
killing  striped  maple  and  beech.   Glyphosate,  applied  to 
striped  maple  or  beech  in  uncut  stands,  produced  a  high 
degree  of  kill.    Applications  of  2,4,5-T  in  an  uncut  stand 
killed  at  least  97  percent   of  the  striped  maple,  and  did 
not  interfere  with  subsequent  development  of  desirable 
species  of  advance  reproduction.    Bromacil,  5  percent 
picloram  pellets,  and  10  percent  picloram  pellets  were 
applied  to  striped  maple  in  a  12-year-old  clearcut. 
About  90  percent  of  the  striped  maple  were  killed  with 
all  rates  of  bromacil,  rates  of  6.72  kg/ha  a.i.  or  more  of 
5  percent  picloram  pellets,  and  8.96  kg/ha  a.i.  or  more 
of  10  percent  picloram  pellets.   Survival  and  height 
growth  of  white  ash  seedlings  subsequently  planted  on 
the  site  were  not  significantly  reduced  by  any  rate  of 
application  of  any  of  the  herbicides. 

Houseweart,  Mark  W.;  Jennings,  Daniel  T.;  Welty, 

Celeste;  Southard,  Susan  G.   Progeny  production  by 
Trichogramma  minutum  (Hymenoptera:   Tricho- 
grammatidae)  utilizing  eggs  of  Choristoneura  fumi- 
ferana  (Lepidoptera:  Tortricidae)  and  Sitotr<^a 
cerealella  (Lepidoptera:  Gelechiidae).    The  Canadian 
Entomologist.    115(10):    1245-1252;  1983. 
Mean  daily  progeny  production  by  Trichogramma 
minutum  ("Maine  strain")  was  15.2  in  Choristoneura 
fumiferana  and  10.9  in  Sitotroga  cerealella  eggs.   Total 


progeny  production  was  higher  in  S.  cerealella,  but  not 
significantly  different  from  that  of  C.  fumiferana  eggs. 
Significantly  more  eggs  were  deposited  by  T.  minutum 
the  first  day  than  in  subsequent  days  regardless  of  host. 
We  found  no  significant  relationship  between  progeny 
produced  by  females  and  the  day  of  male  death  as  pre- 
viously reported.    Ratio  of  females:    males  decreased 
significantly  with  increasing  age  and  oviposition  activ- 
ity of  the  mother.   The  oviposition  period  spanned  68 
percent  of  the  female's  life  span  when  S.  cerealella 
eggs  were  available;  whereas  females  spent  significant- 
ly less  time  (60  percent)  ovipositing  in  C.   fumiferana 
eggs. 

Houseweart,  Mark  W.;  Southard,  Susan  G.;  Jennings, 
Daniel  T.   Availability  and  acceptability  of  spruce 
budworm  eggs  to  parasitism  by  the  egg  parasitoid, 
Trichogramma  minutum  Riley  (Hymenoptera:  Tri- 
chogrammatidae).    The  Canadian  Entomologist. 
114:    657-666; 1982. 
Spruce  budworm  egg  deposition  spanned  27  days  during 
both  1979  and  1980.   The  egg  deposition  curve  is  essen- 
tially a  normal  bell-shaped  distribution  with  a  slight 
skew  to  the  right.    Spruce  budworm  eggs  are  most  ac- 
ceptable to  Trichogramma  minutum  for  successful 
parasitism  during  the  earlier  stages  of  host-egg 
development.    Parasitism  rates  at  2  different  tempera- 
tures (21°C  and  27  C)  were  significantly  greater  for  1- 
to  3-day-old  eggs  than  for  6-  to  8-day-old  spruce  bud- 
worm eggs.    Major  reduction  in  host-egg  acceptability 
occurred  after  the  5th  day  at  21   C  and  after  the  4th 
day  at  27°C. 

Houston,  D.  R.   Effects  of  parasitism  by  Nematogonum 
ferrugineum  (Gonatorrhodiella  highlei)  on  pathogen- 
icity  of  Nectria  coccinea  var.  faginata  and  Nectria 
galligena.    In:   Proceedings,  I.U.F.R.O.   beech  bark 
disease  working  party  conference;  1982  September 
26  -  October  28;  Hamden,  CT.   Gen.   Tech.  Rep. 
WO-37.    Washington,  DC:    U.S.    Department  of 
Agriculture,  Forest  Service;  1983:    109-114. 
The  mycoparasite  Nematogonum  ferrugineum 
(Gonatorrhodiella  highlei)  was  associated  commonly 
with  Nectria  galligena  cankers  on  Betula  lenta  in  New 
Hampshire  and  Connecticut,  and  was  isolated  from  N. 
galligena  cankers  on  Juglans  nigra  from  Virginia.    In 
inoculation  trials,  parasitized  isolates  of  N.  coccinea 
var.  faginata  and  N.  galligena  spread  more  slowly  than 
nonparasitized  isolates  in  bark  and  cambial  tissues; 
parasitized  N.  coccinea  var.  faginata  produced  fewer 
perithecia. 

Houston,  D.  R.   Influence  of  lichen  species  on  coloniza- 
tion of  Fagus  grandifolia  by  Cryptococcus  fagisuga: 
preliminary  observations  from  certain  Nova  Scotian 
forests.    In:   Proceedings,  I.U.F.R.O.   beech  bark 
disease  working  party  conference;  1982  September 
26  -  October  28;  Hamden,  CT.  Gen.   Tech.    Rep. 
WO-37.    Washington,  DC:    U.S.    Department  of 
Agriculture,  Forest  Service;  1983:    105-108. 
Some  crustose  lichens  that  colonize  the  stems  of  beech 
trees  favor  infestation  by  Cryptococcus  fagisuga,  while 
others  do  not  favor  infestation.    A  predominance  of 
species  unsuited  for  infestation  seems  to  be  a  reason 
why  trees  growing  on  some  sites  in  Nova  Scotia  are 
remarkably  free  of  beech  bark  disease. 
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Houston,  David  R.   American  beech  resistance  to 

Cryptococcus  fagisuga.    In:   Proceedings,  I.U.F.R.O. 
beech  bark  disease  wori<ing  party  conference;  1982 
September  26  -  October  8;  Hamden,  CT.   Gen.  Tech. 
Rep.  WO-37.    Washington,  DC:    U.S.    Department  of 
Agriculture,  Forest  Service;  1983:   38-42. 
American  beech  trees  that  were  free  of  beech  bark 
disease  in  forests  long-affected  by  beech  bark  disease 
were  challenged  with  Cryptococcus  fagisuga  using  the 
'foam'  technique.   Trees  were  resistant:   no  insects 
reached  maturity.   In  Nova  Scotia,  12  to  15  disease-free 
trees  per  hectare  occurred  in  the  stands  examined. 
Many  of  these  trees  occurred  in  groups. 

Houston,  David  R.   Diebacks  and  declines  of  urbcui 
trees.    In:    Proceedings,  International  symposium  on 
urban  horticulture;  1983  June;  New  York,  NY.    New 
York,  NY:    New  York  Botanical  Garden,  Institute  of 
Urban  Horticulture;  1983. 

Houston,  David  R.   American  beech  resistance  to 

Cryptococcus  fagisuga.    In:   Proceedings,  I.U.F.R.O. 
beech  bark  disease  working  party  conference;  1982 
September  26  -  October  8;  Hamden,  CT.   Gen.  Tech. 
Rep.  WO-37.    Washington,  DC:    U.S.    Department  of 
Agriculture,  Forest  Service;  1983:   38-42. 
American  beech  trees  that  were  free  of  beech  bark 
disease  in  forests  long-affected  by  beech  bark  disease 
were  challenged  with  Cryptococcus  fagisuga  using  the 
'foam'  technique.   Trees  were  resistant:   no  insects 
reached  maturity.    In  Nova  Scotia,  12  to  15  disease-free 
trees  per  hectare  occurred  in  the  stands  examined. 
iVlany  of  these  trees  occurred  in  groups. 

Houston,  David  R.   Basic  concepts  of  diebaeks-declines. 

In:   Urban  and  suburban  trees:   pest  problems,  needs, 
prospects,  and  solutions;  1982  April  18-20;  East 
Lansing,  MI.    East  Lansing,  MI:    Michigan  State 
University;  1982:   57-60. 
Diebacks  and  declines  are  complex  in  cause  and  effect. 
They  are  triggered  by  the  predisposing  effects  of  biotic 
or  abiotic  environmental  stresses,  and  culminate  in 
attacks,  often  lethal,  by  organisms  of  secondary  action. 
Dieback,  a  common  response  to  the  effects  of  stress, 
reduces  energy  demands  and  serves  as  a  survival  mech- 
anism.  With  abatement  of  stress,  trees  often  recover  if 
they  have  not  been  lethally  invaded  by  organisms  of 
secondary  action.   Control  of  dieback-decline  diseases 
usually  focuses  on  preventing  or  reducing  effects  of 
stress  rather  than  on  the  mortality-causing  organisms. 

Houston,  David  R.  Characteristics  of  stands  suscepti- 
ble and  resistant  to  gypsy  moth  defoliation.   In: 

Proceedings,  forest-defoliator— host  interactions:   A 
comparison  between  gypsy  moth  and  spruce  bud- 
worms;  1983  April  5-7;  New  Haven,  CT.   Gen.   Tech. 
Rep.  NE-85.    Broomall,  PA:    U.S.    Department  of 
Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1983:    125. 
Site  conditions  strongly  influence  where  gypsy  moth 
defoliation  will  occur.   The  often  defoliated  or  suscep- 
tible forests  characteristically  grow  on  dry  sites  such  as 
rocky  ridges  or  deep  sands.    Resistant  forests  where 
defoliation  is  rare  characteristically  grow  on  relatively 
undisturbed  sites  with  well-drained,  deep  loam  soils 
where  moisture  is  not  limiting. 


Houston,  David  R.    Developments  in  biological  control 
of  beech  bark  disease.    In:   Proceedings,  10th  inter- 
national congress  of  plant  protection  1983:   Plant 
protection  for  human  welfare;  1983  November  20- 
25;  Brighton,  England.   Surrey,  England:    Forestry 
Commission;  1983:    1035-1041. 
Beech  bark  disease  results  when  bark  of  Fagus  spp.   is 
altered  by  the  beech  scale,  and  then  invaded  and  killed 
by  fungi  of  the  genus  Nectris.    Potentially  useful  bio- 
logical control  factors  or  agents  exist  for  both  causal 
agents.   The  hosts,  especialy  F.   grandifolia,  exhibit 
resistance  to  scale,  and  some  bark  epiphytes  provide 
significant  levels  of  protection  against  the  insect.    Less 
clear  are  the  effects  of  several  invertebrate  predators 
and  an  entomogenous  fungus  often  found  in  old  scale 
colonies.    Nectria  spp.  are  parasitized  by  a  mycopara- 
site,  and  other  fungi  are  suspected  competitors  or  an- 
tagonists.  The  significance  of  these  microbial  agents  is 
under  investigation. 

Houston,  David  R.   Diebacks  and  declines  of  urban 
trees.    In:   Proceedings,  International  symposium  on 
urban  horticulture;  1983  June;  New  York,  NY.    New 
York,  NY:    New  York  Botanical  Garden,  Institute  of 
Urban  Horticulture;  1983. 

Houston,  David  R.   Diseases,  insects,  and  forest  diver- 
sity: Silvicultural  implications.    In:    Natural  diver- 
sity in  forest  ecosystems:   Proceedings  of  the  work- 
shop; 1982  November  20-December  1;  Athens,  GA. 
Athens,  GA:    University  of  Georgia;  1983:   235-249. 
How  diverse  a  forest  is  in  species  composition  and 
structure  may  determine  both  its  susceptibility  and  its 
vulnerability  to  diseases  and  insects.    Usually,  forests 
low  in  diversity  suffer  more  serious  losses  than  more 
diverse  forests.    But  the  effects  are  influenced  by  such 
attributes  of  the  pest  organisms  as  their  host  specific- 
ity, means  of  dissemination,  and  whether  they  cause 
mortality.   Insects  and  diseases,  especially  those  that 
kill  trees,  can  influence  forest  diversity  in  many  ways. 
Although  it  seems  feasible  to  reduce  losses  to 
diseases  and  insects  by  regulating  forest  diversity 
through  silviculture,  few  trials  have  been  attempted,  at 
least  in  the  East.    For  many  insects  and  diseases,  genet- 
ic diversity  offers  promise  that  resistant  trees  can  be 
selected  and  developed.    But  this  process  should  be 
undertaken  with  the  understanding  that,  because  pests 
also  possess  intraspecific  diversity,  increases  in  host 
resistance  may  increase  pest  virulence. 

Houston,  David  R.;  O'Brien,  James  T.   Beech  bark  dis- 
ease.   For.  Insect  &  Dis.  Leafl.  75.    Washington,  DC: 
U.S.    Department  of  Agriculture,  Forest  Service; 
1983.    8  p. 
Beech  bark  disease  causes  significant  mortality  and 
defect  in  American  beech.   The  disease  results  when 
bark,  attacked  and  altered  by  the  beech  scale  is  invaded 
and  killed  by  fungi,  primarily  Nectria  coccinea  var. 
faginata  Lohman,  Watson,  and  Ayers,  and  sometimes  N. 
galligena  Bres. 

Hoyle,  M.  C.   Automatic  mat  watering  for  container- 
ized hardwood  seedlings.    In:   Thielges,  Bart  A.,  ed. 
Proceedings,  7th  North  American  forest  biology 
workshop;  1982  July  26-28;  Lexington,  KY.    Lexing- 
ton, KY:    University  of  Kentucky;  1983:   281-286. 
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Hoyle,  M.  C.   Hydroponic  rooting  of  birch:   1.   Solution, 
leaf  age,  and  position  effects.    In:   Thielges,  Bart 
A.,  ed.    Proceedings,  7th  North  American  forest 
biology  workshop;  1982  July  26-28;  Lexington,  KY. 
Lexington,  KY:    University  of  Kentucky;  1983:   237- 
241. 
Greenwood  cuttings  from  paper  birch  seedlings  were 
successfully  rooted  (95  percent)  in  dilute  (10  percent 
full  strength)  Hoagland's  solution  #2  (H2).    Rooting 
percentage  in  H2  was  3  to  4  times  greater  than  in 
water.    Branch  cuttings  rooted  faster  and  to  a  higher 
percentage  than  stem  cuttings.    Leaf  age  was  influ- 
ential:  Old  leaves  promoted  rooting;  young  leaves  in- 
hibited rooting.    American  sweetgum  rooted  well  in  10 
percent  H2  also. 

Huyler,  Neil  K.   The  economics  of  open-pan  evapora- 
tors.   In:   Sugar  maple  research:   sap  production, 
processing,  and  marketing  of  maple  syrup.    Gen. 
Tech.  Rep.  NE-72.    Broomall,  PA:    U.S.    Department 
of  Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1982:   79-82. 
To  evaluate  the  total  annual  cost  of  production  fully, 
both  noncash  items,  such  as  interest  on  capital  and 
depreciation  on  building  and  equipment,  and  cash  items, 
such  as  labor,  fuel,  electricity,  taxes,  insurance,  and 
miscellaneous  expenses,  should  be  combined.   The  sum 
is  the  true  total  annual  cost  of  production. 

Huyler,  Neil  K.   Sap  collection  systems.    In:   Sugar 
maple  research:  sap  producion,  processing,  and 
marketing  of  maple  syrup.   Gen.  Tech.  Rep.  NE-72. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1982:   71-78. 
Discusses  the  economics  of  the  plastic  tubing  system 
versus  the  bucket  system,  considering  factors  such  as 
investment,  depreciation,  interest,  operating  expenses, 
taxes,  and  income. 

Janerette,  Carol  A.   The  influence  of  seedling  age  at 
the  time  of  inoculation  on  mycorrhizae  synthesis. 

In:    Proceedings,  5th  North  American  conference  on 
mycorrhizae;  1981  August  16-21;  Quebec,  PQ. 
Quebec,  PQ:    University  of  Laval;  1981.    Abstract. 

Janerette,  Carol  A.  In  vitro  development  of  sclerotia 
by  Pisolithus  tinctorius.    In:    Proceedings,  5th  North 
American  conference  on  mycorrhizae;  1981  August 
16-21;  Quebec,  PQ.   Quebec,  PQ:    University  of 
Laval;  1981.    Abstract. 

Jennings,  D.  T.;  Houseweart,  M.  W.   Field  attractive- 
ness of  (E)-  and  (^>-ll-tetradecenal  pheromone 
blends  to  male  spruce  budworm  moths, 
Choristoneura  fumiferana  (Clemens).    Journal  of 
Chemical  Ecology.   9(9):    1327-1332;  1983. 
E:Z  blends  of  (E)-ll-tetradecenal  were  field  tested 
(three  experiments)  for  their  attractiveness  to  male 
spruce  budworm  moths  in  northern  Maine.    Blends  of 
92.5  to  99  percent  E  isomer  caught  the  most  moths 
(three  experiments);  blend  95  percent  E  had  the  highest 
cumulative  catch  throughout  two  experiments.    Rates 
of  catch  per  hour  for  the  four  most  attractive  blends 
(92.5  to  99  percent  E)  showed  highly  variable  responses 
among  experiments;  however,  similarities  were  noted 


for  rates  of  catch  within  the  same  experiment.  For  all 
experiments  and  observation  hours,  blend  95  percent  E 
had  the  highest  mean  rate  of  catch. 

Jennings,  Daniel  T.;  Crawford,  Hewlette  S.   Pine  siskin 
preys  on  egg  masses  of  the  spruce  budworm, 
Choristoneura  fumiferana  (Lepidoptera: 
Tortricidae).   The  Canadian  Entomologist.    115:439- 
440; 1983. 

A  male  pine  siskin  consumed  more  than  2,100  eggs  of 

the  spruce  budworm.   The  importance  of  bird  predation 

on  spruce  budworm  eggs  is  not  known. 

Jennings,  Daniel  T.;  Hacker,  Susanne  C;  Knight,  Fred 
B.;  McKnight,  Melvin  E.   Spruce  budworms  biblio- 
graphy.   Supplement  2.    Misc.  Rep.  268.    Orono,  ME: 
Maine  Agricultural  Experiment  Station;  1982.    75  p. 

Jennings,  Daniel  T.;  Hacker,  Susanne  C;  Knight,  Fred 
B.;  McKnight,  Melvin  E.   Spruce  budworms  biblio- 
graphy.   Supplement  3.    Misc.  Rep.  292.    Orono,  ME: 
Maine  Agricultural  Experiment  Station;  1983.    59  p. 

Jennings,  Daniel  T.;  Houseweart,  Mark  W.   Parasitism 
of  spruce  budworm  (Lepidoptera:  Tortricidae)  eggs 
by  Trichogramma  minutum  and  absence  of  overwin- 
tering ptu-asitoids.    Environmental  Entomology.    12: 
535-540;  1983. 
Egg  masses  of  the  spruce  budworm  were  sampled  in 
February  and  March  for  overwintering  Trichogramma 
minutum  Riley  at  five  locations  in  central  Maine.    Egg 
mass  densities  and  the  percentage  of  parasitized  eggs 
were  generally  greater  in  upper  and  middle  crown  levels 
than  in  the  lower  crown  of  balsam  fir.   Significantly 
more  parasitized  egg  masses  were  "chewed"  than  par- 
tially parasitized  or  normal,  eclosed  egg  masses.    Para- 
sitized eggs  contained  only  cadavers  of  T.  minutum 
pupae;  thus,  we  found  no  evidence  that  this  species  or 
any  other  egg  parasite  overwinters  in  eggs  of  the  spruce 
budworm. 

Jennings,  Daniel  T.;  Houseweart,  Mark  W.   Sticky-board 
trap  for  measuring  dispersal  of  spruce  budworm 
larvae.    Res.  Pap.  NE-526.    BroomaU,  PA:    U.S. 
Department  of  Agriculture,  Forest  Service,  North- 
eastern Forest  Experiment  Station;  1983.    7  p. 
Describes  a  new  sticky-board  trap  for  measuring  early- 
larval  dispersal  of  the  spruce  budworm,  and  evaluates 
trap-board  color  and  screened  versus  unscreened  traps. 
Dispersing  spruce  budworm  larvae  showed  no  prefer- 
ence for  trap  color;  fewer  nontarget  arthropods  were 
caught  on  dark-colored  than  on  light-colored  traps. 
Screened  traps  caught  significantly  more  spruce  bud- 
worm larvae  than  unscreened  traps,  and  they  were 
easier  to  examine. 

Jennings,  Daniel  T.;  Houseweart,  Mark  W.;  Dimond, 
John  B.   Dispersal  of  losses  of  early-instar  spruce 
budworm  (Lepidoptera:   Tortricidae)  larvae  in  strip 
clearcut  and  dense  spruce-fir  forests  of  Maine. 

Environmental  Entomology.    12(6):    1787-1792;  1983. 
Strip  clearcutting  contributed  to  dispersal  losses  of 
early-instar  larvae  of  the  spruce  budworm.   Significant- 
ly more  L.  larvae  were  trapped  in  uncut  residual  strips 
of  strip  clearcuts  than  in  dense  stands.   Significantly 
more  L^larvae  were  trapped  in  cut  strips  than  in  resid- 
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ual  strips  or  in  dense  stands.   Consistently  more  L2 
larvae  were  caught  than  Li  larvae.    Mean  percentages 
of  Lj  +  Lo  larvae  trapped  represented  small  fractions 
(1.4-4.0%)  of  initial  egg  populations.    Proportionately 
more  larvae  were  trapped  in  strip  clearcuts  (uncut  re- 
siduals +  cut  strips)  than  in  dense  stands.    Estimated 
combined  losses  (Lj  +  L2)  were  1.4  million  larvae  per 
hectare  for  dense  stands  and  2.9  million  larvae  per 
hectare  for  strip  clearcuts. 

Jennings,  Daniel  T.;  Stevens,  Robert  E.   Southwestern 
pine  tip  moth.    For.  Insect  &  Dis.  Leafl.  58. 
Washington,  DC:    U.S.  Department  of  Agriculture, 
Forest  Service;  1982.    7  p. 
Describes  tree  hosts,  evidences  of  infestation,  damage, 
life  stages,  life  history,  habits  and  control  of  the  south- 
western pine  tip  moth. 

Jensen,  K.  F.   Growth  relationships  in  silver  maple 
seedlings  fumigated  with  O3  and  S02-   Canadian 
Journal  of  Forest  Research.    13(2):   298-302;  1983. 
Growth  analysis  was  used  to  measure  the  impact  of  low 
levels  of  ozone,  alone  and  with  sulfur  dioxide,  on  the 
growth  of  silver  maple  seedlings.   The  seedlings  were 
fumigated  for  up  to  60  consecutive  days  with  either 
0.05,  0.1,  or  0.2  ppm  ozone,  alone  and  with  0.1  ppm  SO2 
for  12  hours  per  day.    Dry  weight  and  leaf  area  develop- 
ment curves  were  calculated  from  data  collected  at  10- 
day  intervals  throughout  the  study.   Growth  analysis 
variables  were  calculated  from  these  curves. 

Jensen,  Keith  F.   Air  pollution  and  vegetative  growth  of 
forest  trees.   In:  Interaction  between  forest  eco- 
systems and  pollutants.    Part  I.    Academy  of 
Sciences  of  the  Estonian  Socialist  Soviet  Republic; 
Tallinn  Botanical  Gardens,  Botanical  Institute  of  the 
Academy  of  Sciences  of  The  U.S.S.R.,  Tallinn;  1982: 
127-131. 

Jensen,  Keith  F.   Air  pollution  symptom  and  injury  to 
shade  trees.    In:   Proceedings,  Society  of  Municipal 
Arborists;  1982  October  6-7;  Dayton,  OH.   publisher 
unknown  ;  1982:    6  p. 
Air  pollution,  an  important  environmental  stress  factor, 
has  received  major  attention  only  in  the  last  two 
decades.    Air-pollution  problems  have  arisen  because  of 
man's  accelerating  appetite  for  energy  to  travel  and  to 
produce  industrial  goods.   This  energy  is  generated 
mainly  by  fossil  fuel  combustion,  the  combustion  by- 
products being  deposited  into  the  atmosphere  at  a  rate 
far  greater  than  that  at  which  they  are  removed  by 
natural  processes.    As  the  pollutants  accumulate  in  the 
atmosphere,  they  may  reach  concentrations  that  are 
harmful  to  growth  processes  in  vegetation  and,  if  the 
concentration  becomes  high  enough,  cause  leaf  necrosis 
or  plant  death. 

Jensen,  Keith  F.   Atmospheric  pollutants  reduce  the 
growth  of  yeUow-poplar  seedlings.    Misc.  Publ.  No. 
162.    Lexington,  KY:    Botanical  Society  of  America. 
1982:   69.    Abstract. 
One-year-old  yellow-poplars  were  treated  with  clean 
air  or  with  0.1  ppm  O^  alone  or  in  combination  with 
either  0.2  ppm  SO2  or  0.2  ppm  NO2  for  12  or  24  hours 
per  week  for  20  weeks.   Ten  seedlings  were  harvested 
from  each  treatment  at  4-week  intervals  to  construct 


growth  curves.   Significant  differences  were  found 
among  the  curves  for  leaf  area,  leaf  weight,  stem  plus 
leaf  weight,  and  total  seedling  weight  for  seedlings  in 
both  treatments  and  for  height  growth  in  the  seedlings 
fumigated  24  hours  per  week.    Relative  growth  analysis 
parameters  were  calculated  from  the  curves.    Relative 
growth  rate  decreased  with  time  and  with  all  the  fumi- 
gation treatments.   Seedlings  fumigated  with  ozone  and 
NO2  had  the  lowest  relative  growth  rate. 

Jensen,  Keith  F.    Effects  of  light,  water  and  pollutant 
stresses  on  growth  of  yellow-poplar  seedlings. 

Phytopathology.    73(5):   819;  1983. 
One-year-old  yellow-poplar  seedlings  were  grown  in 
outdoor  chambers  in  either  full  sunlight  or  under  30 
percent  shade  cloth.    They  were  watered  either  daily, 
twice  a  week,  or  once  a  week.   Seedlings  from  each  of 
these  six  treatment  combinations  were  exposed  to  one 
of  four  fumigation  treatments:   control,  0.1  ppm  O^i 
0.2  ppm  SO2,  or  both  0.1  ppm  Oo  and  0.2  ppm  SO2. 
Fumigations  ran  for  12  hours  a  day  2  days  a  week.   Ten 
seedlings  were  harvested  from  each  of  the  24  treatment 
combinations  at  4-week  intervals  to  construct  leaf 
area,  leaf  weight,  and  total  seedling  weight  growth 
curves.    Analysis  of  covariance  showed  significant  dif- 
ferences among  the  growth  curves  for  all  three  vari- 
ables.   Relative  growth  variables  were  calculated  from 
the  curves. 

Jensen,  Keith  F.   Impact  of  ozone  on  yellow-poplar 
seedlings  stressed  with  air  pollutants.    American 
Journal  of  Botany.   70(5):   86;  1983. 
One-year-old  yellow-poplar  seedlings  were  stressed 
with  air  pollutants  by  fumigating  them  with  either  0.05 
ppm  ozone,  0.1  ppm  SO2.  or  both  0.05  ppm  ozone  and 
0.1  ppm  SO2  for  12  hours  per  day  7  days  a  week.   The 
seedlings  were  than  fumigated  for  6  hours  1  day  a  week 
with  0.2  ppm  ozone.   The  treatments  lasted  for  20 
weeks.    Eight  seedlings  were  harvested  from  each 
treatment  at  4-week  intervals  throughout  the  study. 
Growth  response  curves  for  height,  leaf  area,  leaf 
weight,  and  total  weight  were  developed  and  analyses 
of  variance  were  performed  on  the  data. 

Ketchledge,  E.  H.;  Leonard,  R.  E.    Ecological  stability 
of  Adirondack  Mountain  summit  vegetation. 

Adirondack.    46(10):    22-23;  1982. 

Kingsley,  Neal  P.   Who  owns  Maine's  woodlots?    In: 

Howlett,  Duncan,  ed.   The  small  woodland  owner  in 

Maine:   Proceedings  of  a  symposium;  1982  March  24; 

Orono,  ME.    Orono,  ME:    University  of  Maine;  1982: 

22-34. 
Using  the  results  of  a  national  land  ownership  canvass 
conducted  by  the  USDA  Economic  Research  Service  and 
the  results  of  canvasses  conducted  by  Northeastern 
Forest  Experiment  Station  in  other  Northeastern 
States,  we  developed  a  picture  of  the  ownership  of 
Maine's  woodlots.   This  picture  shows  two  distinct 
ownership  patterns  in  the  state.    In  the  north,  ownership 
is  predominantly  industrial  or  associated  with  industry 
ownerships.    In  the  south,  the  ownership  pattern  is  more 
typical  of  the  surrounding  states.    Ownership  size  and 
the  attitudes  of  owners  in  this  region  are  typical  of 
those  in  New  Hampshire. 
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Kingsley,  Neal  P.   Private  forests  and  recreation.    In: 

Proceedings,  New  England  Section  63rd  annual  win- 
ter meeting:    the  future  of  forests  in  New  England 
and  Eastern  Canada;  1983  March  9-11;  Burlington, 
VT.   SAP  83-05.    Burlington,  VT:   New  England  Sec- 
tion, Society  of  American  Foresters;  1983:   79-81. 
Discusses  the  results  of  the  northeastern  forest  land- 
owner studies  as  they  relate  to  recreational  use  of  pri- 
vate lands.   These  studies  show  that  8.3  million  acres  in 
the  Northeast  are  held  primarily  for  recreation.   This 
compares  to  only  7.6  million  acres  for  timber  produc- 
tion.  Seventy-five  percent  of  the  private  forest  land  in 
northern  New  England  is  available  to  the  general  public 
for  some  form  of  recreation  compared  with  only  48 
percent  in  southern  New  England.    Most  private  owners 
do  not  prohibit  all  public  use  of  their  land  but  they  do 
place  restrictions  and  controls  on  that  use. 

Knop,  Nancy  P.;  Hoy,  Marjorie  A.;  Montgomery, 
Michael  E.   Altered  hatch  sequence  of  males  and 
females  from  unchilled  e^s  of  a  "non-diapause" 
gypsy  moth  strain  (Lepidoptera:    Lymantriidae). 

New  York  Entomological  Society.    90(2):   82-86; 

1982. 
Larvae  hatching  from  unchilled  egg  masses  of  a  "non- 
diapause"  gypsy  moth  strain  were  reared  to  determine 
the  hatch  sequence  of  males  and  females.    Males  tended 
to  hatch  from  non-diapause  egg  masses  before  females, 
which  is  the  reverse  of  the  hatching  sequence  of  chilled 
wild  egg  masses.   The  reversed  hatch  sequence  is  not 
due  to  a  skewed  sex  ratio  or  to  differential  mortality. 

Kochenderfer,  J.  N.;  Wendel,  G.  W.  Effects  of  fertiliz- 
ation and  aspect  on  leaf  biomass,  leaf  size,  and  leaf 
area  index  in  central  Appalachian  hardwood  stands. 

In:    MuUer,  Robert,  ed.    Proceedings,  4th  central 

hardwood  forest  conference;  1982  November  8-10; 

Lexington,  KY.    Lexington,  KY:    University  of 

Kentucky;  1982:    102-112. 
Leaf  biomass  production  and  leaf  area  indexes  were 
determined  on  four  small  hardwood-forested  watersheds 
in  West  Virginia.    Leaf  area  predictive  equations  were 
developed  from  leaf  parameters  for  red  and  chestnut 
oak,  red  maple,  and  sugar  maple.    One  of  each  water- 
shed pair  was  fertilized  with  336  kg  nitrogen/ha  and  224 
kg  phosphorous/ha.    Leaf  biomass  production  was  not 
significantly  related  to  fertilization  or  watershed  as- 
pect, but  there  was  a  significant  difference  among 
years.   The  best  predictor  of  leaf  area  was  the  product 
of  maximum  width  and  maximum  leaf  length  with  r2 
values  between  0.87  and  0.93.    r2  values  for  the 
correlation  between  leaf  area  and  leaf  weight  ranged 
from  0.61  to  0.79. 

Kochenderfer,  J.  N.;  Wendel,  G.  W.   Plant  succession 
and  hydrologic  recovery  on  a  deforested  and  herbi- 
cided  watershed.    Porest  Science.    29(3):    545-558; 
1983. 
The  recovery  of  a  60-acre  watershed  nearly  barren  of 
vegetation  for  several  years  with  herbicides  was  mon- 
itored.   Increases  in  water  yield  returned  rapidly  to 
pretreatment  levels.    Aboveground  biomass  increased  as 
the  woody  vegetation  became  doininant,  averaging  14.7 
oven-dry  tons  per  acre  at  the  end  of  10  growing 
seasons.    There  was  a  close  relationship  between  bio- 
mass, height,  percent  ground  cover,  and  increases  in 
growing-season  streamflow. 


Lamson,  Neil  I.    Precommercial  thinning  increases  di- 
ameter growth  of  Appalachian  hardwood  stump 
sprouts.    Southern  Journal  of  Applied  Forestry.    7(2): 
93-97; 1983. 
In  West  Virginia,  crop  trees  were  selected  from  7-  or 
12-year-old  yellow-poplar,  bass  wood,  red  maple,  black 
cherry,  and  nothern  red  oak  stump  sprouts.    Four  treat- 
ments were  evaluated:   (1)  control,  (2)  thinnings,  (3) 
pruning,  and  (4)  thinning  plus  pruning.    Five  years  after 
treatment  the  diameter  (d.b.h.)  growth  of  thinned 
sprouts  was  1.5  times  greater  than  that  of  control 
sprouts.    Pruning  did  not  cause  a  significant  decrease  in 
5-year  d.b.h.  growth.    Height  growth  was  not  affected 
by  the  treatments.    Most  of  the  epicormic  branches 
produced  by  pruning  were  dead  5  years  after  treatment. 
Natural  pruning  was  reduced  by  thinning;  the  average 
clear  bole  length  of  thinned  sprouts  was  about  2  feet 
shorter  than  that  of  the  control  sprouts.    Survival  was 
nearly  100  percent. 

Lamson,  Neil  1.;  Miller,  Gary  W.   Logging  damage  to 
dominant  and  codominant  residual  stems  in  thinned 
West  Virginia  cherry-maple  stands.    In:    MuUer, 
Robert,  ed.    Proceedings,  4th  central  hardwood 
forest  conference;  1982  November  8-10;  Lexington, 
KY.    Lexington,  KY:    University  of  Kentucky;  1982: 
32-38. 
Previously  unmanaged  60-year-old,  even-aged  stands  of 
cherry-maple  in  West  Virginia  were  thinned  using  the 
Allegheny  hardwoods  stocking  guide.    A  marked  cut  was 
computed  for  75,  60,  and  45  percent  of  full  stocking;  no 
trees  smaller  than  17.8  cm  d.b.h.  were  marked  for  com- 
mercial removal.   Thinning  was  done  with  either  a 
truck-mounted  crane  or  a  rubber-tired  skidder.   In 
stands  thinned  with  the  truck-mounted  crane,  4,  2,  and 
5  percent  of  the  residual  dominant  and  codominant 
trees  (17.8  cm  d.b.h.  plus)  were  seriously  abraded  (with 
650  cm2  or  more  of  exposed  sapwood)  in  the  75,  60,  and 
45  percent  treatments,  respectively.   In  thinning  with 
the  skidder,  7,  13,  and  22  percent  of  the  residual  domin- 
ant and  codominant  trees  were  seriously  abraded  in  the 
75,  60,  and  45  percent  treatments,  respectively. 

LaPage,  Wilbur  P.   Five  harmful  marketing  myths. 

Woodall's  Campground  Management.    14(1):    10; 

1982. 
The  South  African  camping  market  is  in  an  early  stage 
of  growth.    Based  on  U.S.  history,  the  South  African 
campground  industry  may  be  able  to  avoid  certain  mar- 
keting problems.    One  must  match  the  interests  and 
needs  of  consumers  with  a  "market  place"  of  camping 
equipment  and  opportunities  that  is  diverse,  attractive, 
convenient,  imaginative,  priced  realistically,  and  dis- 
tributed properly. 

LaPage,  Wilbur  P.   Planning  and  research:   forging  a 
partnership  for  recreation's  future.    In:    Lieber, 
Stanley  R.;  Fesenmaier,  Daniel  R.,  eds.    Recreation 
planning  and  management.   State  College,  PA: 
Venture  Publishing;  1983:   376-381. 

LaPage,  Wilbur  P.    Recreation  resource  management 
for  visitor  satisfaction.    In:    Lieber,  Stanley  R.; 
Fesenmaier,  Daniel  R.,  eds.    Recreation  planning 
and  management.   State  College,  PA:   Venture  Pub- 
lishing; 1983:    279-285. 
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Recreation  managers  must  not  confuse  quality  and 
style.    A  high-quality  recreation  experience  is  one 
which  meets  or  exceeds  visitor  expectations;  this 
includes  managerial  interaction  with  visitors  and  main- 
taining specified  management  standards.    A  satisfaction 
monitoring  system  that  is  easy  and  inexpensive  to  ad- 
minister is  described. 

Lautenschlager,  R.  A.;  Crawford,  H.  S.    Halter-training 
moose.    Wildlife  Society  Bulletin.    11(2):    187-189; 
1983. 
The  use  of  "tamed"  wild  animals  for  food  habit  studies 
has  increased  during  the  last  3  decades.   This  technique 
has  been  used  with  a  variety  of  wild  ungulates.    De- 
scribes a  technique  for  halter-training  moose  for  food 
habit  studies. 

Lawson,  H.  Randy;  Yost,  Larry  A.;  Jennings,  Daniel  T. 
Southwestern  pine  tip  moth:  notes  on  larval  descent 
behavior,  predators,  and  associated  shoot  borer  in 
northern  Arizona.    Southwestern  Naturalist.    28: 
95-97;  1983. 
Mature  larvae  of  the  southwestern  pine  tip  moth  de- 
scend host  tree  boles  between  0400  and  0700  hours. 
Several  ant  species,  a  spider,  and  a  syrphid  larva  were 
observed  feeding  on  tip  moth  larvae;  the  snakefly  ac- 
cepted larvae  as  prey  in  feeding  tests.    Young  ponder- 
osa  pines  are  susceptible  to  concurrent  infestations  by 
the  tip  moth  and  the  western  pine-shoot  borer.    Infesta- 
tion rates  were  58  percent  for  E.   sonomana,  73  percent 
for  R.  neomexicana,  and  34  percent  for  both.    The  shoot 
borer  prefers  larger  trees;  the  tip  moth  prefers  smaller 
trees. 

Leak,  VV.  B.   Maintaining  quality  growth.    In:    Proceed- 
ings, hardwood  forest  management  and  utilization 
symposium;  1982  October  25-26;  Orono,  ME.    Misc. 
Rep.  279.   Orono,  ME:    University  of  Maine,  Maine 
Agricultural  Experiment  Station;  1983:    10-12. 
Maintenance  of  quality  growth  in  hardwood  stands  de- 
pends upon  maintenance  of:   (1)  desirable  species  com- 
position, (2)  tree  form,  and  (3)  high  growth  rates  per 
acre  and  per  tree. 

Leak,  VV.  B.;  Tubbs,  C.  H.   Percent  crown  cover  tables 
for  applying  the  shelterwood  system  in  New 
England.    Res.  Note  NE-313.    Broomall,  PA:    U.S. 
Department  of  Agriculture,  Forest  Service,  North- 
eastern Forest  Experiment  Station;  1983.    4  p. 
Provides  tables  for  estimating  residual  percent  crown 
cover,  using  a  10-factor  prism,  of  three  species  groups: 
(1)  sugar  and  red  maples,  yellow  and  paper  birches;  (2) 
white  ash,  white  pine,  red  spruce,  balsam  fir,  and  hem- 
lock; and  (3)  beech. 

Leak,  William  B.   Stocking,  growth,  and  habitat  re- 
lations in  New  Hampshire  hardwoods.    Res.  Pap. 
NE-523.    Broomall,  PA:    U.S.  Department  of  Agri- 
culture, Forest  Service,  Northeastern  Forest  Experi- 
ment Station;  1983.    11  p. 
Data  from  hardwood  stands  in  New  Hampshire  substan- 
tiated the  crown-width  relationships  used  to  develop 
the  B-line  (based  on  circular  crowns)  in  the  1969  north- 
ern hardwood  stocking  guide,  and  produced  an  A-line 
slightly  lower  than  the  original  line.    Position  of  the  A- 
line  was  unrelated  to  site  or  forest  type. 


Diameter  growth  of  hardwoods  on  moist  and  dry  soils 
declined  rapidly  with  increasing  tree  diameter.    On  fine 
till,  diameter  growth  was  nearly  constant  over  tree 
diameter  but  positively  related  to  relative  crown  size. 
Based  on  diameter-growth  regressions,  calculations  of 
stand  growth  indicated  that  the  minimum  basal  area  for 
adequate  even-aged  stand  growth  was  quite  low  (30  to 
60  square  feet)  and  roughly  constant  over  mean  stand 
diameter. 

Leonard,  R.  E.;  McBride,  J.  M.;  Conkling,  P.  W.; 
McMahon,  J.  L.  Ground  cover  changes  resulting 
from  low-level  camping  stress  on  a  remote  site. 

Res.  Pap.  NE-530.    Broomall,  PA:    U.S.  Department 
of  Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1983.    4  p. 
Reports  the  effects  of  low-level  camping  stress  on 
vegetation  in  a  remote  site.    South  Big  Garden  Island  in 
Penobscot  Bay,  Maine,  was  studied  because  (1)  it  had  no 
prior  recreational  use;  thus,  comprehensive  base  line 
data  could  be  obtained;  and  (2)  the  exact  number  of 
campers  could  be  monitored  throughout  the  study 
period.   The  continuous  line-intercept  method  based  on 
a  single  vegetation  transect  line  was  developed  to  mon- 
itor vegetation  and  ground  cover  changes  over  a  2-year 
period.   The  low-level  use  (an  average  of  50 
campers/year)  that  was  recorded  did  not  significantly 
reduce  the  total  vegetation  cover  but  did  have  an  ef- 
fect on  species  composition. 

Lewis,  F.  B.   Deposit  assessment  techniques  for  Bt. 

Broomall,  PA:  U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  CANUSA  Data  Fact  Sheet,  1982  May.    2  p. 

Lewis,  Franklin  B.   Biological  insecticides.    In:    Pro- 
ceedings, Southern  conference  on  the  gypsy  moth; 
1982  September  14-15;  Crossmore,  NC.    Raleigh, 
NC:  State  of  North  Carolina  Department  of  Agri- 
culture; 1982:   58-59. 

Lewis,  Franklin  B.   Compcu'ison  of  spray  tower  applic- 
ations of  VIRlN-ENSh  and  GYPCHEK.    In:   Ignoffo, 
Carlo  M.;  Martignoni,  Maun  E.;  Vaughn,  James  L., 
eds.    A  comparison  of  the  U.S.   (GYPCHEK)  and 
USSR  (VIRlN-ENSh)  preparations  of  the  nuclear 
polyhedrosis  virus  of  the  gypsy  moth,  Lymantria 
dispar:    Results  of  research  conducted  under  Project 
V-01.0705,  microbiological  control  of  insect  pests, 
of  the  US/USSR  joint  working  group  on  the  produc- 
tion of  substances  by  microbiological  means. 
Washington,  DC:   American  Society  for  Micro- 
biology; 1983:    50-55. 
In  spray  tower  tests,  the  original  sample  of  VIRIN-ENSh 
had  lower  activity  than  expected  at  the  poly-inclusion- 
body  dose  tested,  compared  to  the  same  GYPCHEK 
dosages.   The  activity  of  VIRIN-ENSh  increased  sub- 
stantially after  one  passage  through  a  U.S.  strain  of 
gypsy  moth  and  was  comparable  to  GYPCHEK.    Al- 
though hemolytic  Bacillus  was  present,  the  VIRIN-ENSh 
sample  did  not  contain  coliforms  nor  vertebrate  path- 
ogens and  was  not  toxic  nor  pathogenic  to  mice. 

Lewis,  Franklin  B.   Comparison  of  spray  tower  applica- 
tions of  VIRIN-ENSh  and  GYPCHEK.    In:   Ignoffo, 
Carlo  M.;  Martignoni,  Mauro  E.;  Vaughn,  James  L., 
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eds.    A  comparison  of  the  U.S.   (GYPCHEK)  and 
USSR  (VIRIN  ENSh)  preparations  of  the  nuclear 
polyhedrosis  virus  of  the  gypsy  moth,  Lymantria 
dispar:   Results  of  research  conducted 
under  Project  V-01.0705,  microbiological  control  of 
insect  pests,  of  the  US/USSR  joint  working  group  on 
the  production  of  substances  by  microbiological 
means.    Washington,  DC:    American  Society  for 
Microbiology;  1983:   9.    Abstract. 
3e  previous  entry. 

ewis,  Franklin  B.   Gypsy  moth  NPV  research — Hamden. 

In:    Proceedings,  1982  National  Gypsy  Moth  Review; 

1982  December  7-9;  Harrisburg,  PA.    Middletown, 

PA:    Pennsylvania  Department  of  Environmental 

Resour.;  1983:    124-125. 
eports  major  findings  on  gypsy  moth  nucleopolyhedro- 
s  (NPV)  research  at  the  Hamden  Center  for  Biological 
ontrol  of  Northeastern  Forest  Insects  and  Diseases, 
lajor  activities  are  centered  around  formulation-appli- 
ation-processing  work,  nonconventional  (nonaerial)  use 
f  NPV,  and  internal  transmission  of  NPV,  detection, 
id  modelling  of  natural  and  applied  NPV. 

ikens,  G.  E.;  Bormann,  F.  H.;  Pierce,  R.  S.;  Munn,  R. 
E.    Long-term  trends  in  precipitation  chemistry  at 
Hubbard  Brook,  New  Hampshire.    In:    1st  interna- 
tional conference  of  the  Commission  on  Atmospher- 
ic Chemistry  and  Global  Pollution  (CACGP);  Sym- 
posium on  tropospheric  chemistry;  1983  August/Sep- 
tember; Oxford,  England.  [Place  of  publication 
unknown]:  [Publisher's  name  unknown];  1983.    Ab- 
stract. 

ittle,  Robert  L.;  Holtzclaw,  Randall  D.;  Martens, 
David.   Computer  simulation  of  pallet  production- 
how  can  it  help  me?    Pallet  Enterprise.    2(6):   25-27; 
1983. 

ittle,  W.  Varying  effects  of  fires  in  the  New  Jersey 
Pine  Barrens.    In:   Good,  Ralph.    Ecological  solutions 
to  environmental  management  concerns  in  the  Pine- 
lands  National  Reserve:    Proceedings  of  a  confer- 
ence; 1982  April  18-21;  Camden/Cherry  Hill,  NJ. 
New  Brunswick,  NJ:    Rutgers  University;  1982:    11- 
16. 

uppold,  William  G.   An  economic  analysis  of  the  hard- 
wood lumber  market.    In:    America's  hardwood  for- 
ests—opportunities unlimited.    Proceedings,  1982 
convention  of  the  Society  of  American  Foresters; 
1982  September  19-22;  Cincinnati,  OH.    Washington, 
DC:   Society  of  American  Foresters;  1983:   248-253. 
'his  economic  analysis  attempts  to  isolate  and  quantify 
he  factors  that  affect  the  market.   The  findings  indic- 
te  that  market  fluctuations  are  internally  generated 
y  demanders  reacting  to  current  price.   The  activity  of 
he  general  economy  also  contributes  to  market  fluctu- 
tions  which  create  uncertainty  and  limit  growth.    High 
iterest  and  wage  rates  also  have  limited  demand 
rowth.    Wage  rates  and  stumpage  price  have  increased 
roduction  cost  of  suppliers,  while  the  increases  in 
xports  have  contributed  to  the  rapid  price  increases  in 
he  late  1970's. 


Luppold,  William  G.   The  effect  of  changes  in  lumber 
and  furniture  prices  on  wood  furniture  manufactur- 
ers' luml>er  usage.    Res.  Pap.  NE-514.    Broomall, 
PA:    U.S.  Department  of  Agriculture,  Forest  Serv- 
ice, Northeastern  Forest  Experiment  Station;  1983. 
8  p. 
Wood  furniture  manufacturers'  demands  for  oak,  maple, 
poplar,  open-grain,  close-grain,  and  all  species  of  lum- 
ber were  developed  using  cross-sectional,  time-series 
estimation  techniques. 

Luppold,  William  G.   How  lumber  and  furniture  prices 
affect  fiirniture  manufacturers'  wood  usage.    South- 
ern Lumberman.    244(3039):    70-71;  1983. 
Wood  furniture  manufacturers'  demands  for  oak,  maple, 
poplar,  open-grain,  and  close-grain  lumber  are  esti- 
mated using  cross-sectional,  time  series  techniques. 
The  analyses  indicate  that  the  demand  for  open-grain 
species  is  more  price  responsive  than  the  demand  for 
close-grain  species.   The  calculated  cross-price  elastic- 
ities indicate  that  furniture  producers  do  substitute 
species  through  style  decisions.    However,  poplar  lum- 
ber has  a  negative  cross-price  elasticity,  indicating  that 
it  is  used  with,  rather  than  substituted  for,  other 
species. 

Lynch,  James  A.;  Corbett,  E.  S.    Atmospheric  deposi- 
tion:   IWilford,  Pennsylvania.    LW8308.    University 
Park,  PA:   Institute  for  Research  on  Land  and  Water 
Resources;  1983.    72  p. 

Lynch,  James  A.;  Corbett,  Edward  S.   Atmospheric 
deposition:  spatial  and  temporal  variation  in  Penn- 
sylvania 1982.    LW8313.    University  Park,  PA:   Insti- 
tute for  Research  on  Land  and  Water  Resources; 
1983.    73  p. 

Lynch,  James  A.;  Corbett,  Edward  S.   Atmospheric 
deposition:  spatial  and  temporal  variation  in  Penn- 
sylvania 1982.    LW8313A.    University  Park,  PA: 
Institute  for  Research  on  Land  and  Water  Re- 
sources; 1983.    204  p. 

Lynch,  James  A.;  Corbett,  Edward  S.    Relationship  of 
antecedent  flow  rate  to  storm  hydrograph  compon- 
ents.   In:   International  symposium  on  hydrometeor- 
ology;  1982  June  13-17;  Denver,  CO.    Bethesda,  MD: 
American  Water  Resources  Association;  1983:   73- 
77. 
The  importance  of  antecedent  flow  rate  (AFR)  as  an 
index  of  soil  moisture  conditions  on  a  forested  water- 
shed was  quantitatively  evaluated,  and  relationships 
between  AFR  and  individual  storm  hydrograph  compon- 
ents were  developed.   The  relationship  between  AFR 
and  antecedent  soil  moisture  (ASM)  was  also  obtained. 

Lynch,  James  A.;  Corbett,  Edward  S.;  Hanna,  C.  Mark. 
Predicting  fluctuations  in  non-point  source  pollution 
from  forested  watersheds  during  episodic  events. 

LW8302.    University  Park,  PA:  Institute  for  Re- 
search on  Land  and  Water  Resources;  1983.    100  p. 

McBride,  J.  C;  Leonard,  R.  E.   A  system  for  measuring 

ground  cover  changes.    Parks.    7(3):    20;  1982. 
Describes  a  "quadropod"  frame  that  positions  a  camera 
to  record  groundcover  changes  in  1-  x  1.5-meter  plots. 
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McDanicl,  Ivan  N.;  Jennings,  Daniel  T.    Loxosceles 
reclusa  (Araneae:   Loxoscelidae)  found  in  Maine, 
USA.    Journal  of  Medical  Entomology.    20(3):   316- 
317; 1983. 
During  June  1981  a  male  and  female  Loxosceles  reclusa 
were  found  in  Maine,  USA.    Both  spiders  were  probably 
transported  to  Maine  during  midwinter  by  a  family  who 
moved  there  from  Oklahoma.    Introduction  of  female 
spiders  into  domestic  habitats  could  potentially  estab- 
lish breeding  colonies  well  beyond  the  known  natural 
range  of  L.  reclusa.    Numerous  alleged  spider-bite  cases 
have  recently  been  reported  in  Maine; 
however,  no  L.  reclusa  has  been  directly  associated 
with  these  bites. 

McKeever,  David  B.;  Martens,  David  G.   Wood  used  in 
U.S.  manufacturing  industries,  1977.    Rcsour.  Bull. 
FPL-12.    Madison,  Wl:    U.S.  Department  of  Agricul- 
ture, Forest  Service,  Forest  Products  Laboratory; 
1983; 32  p. 
This  study  was  based  on  a  survey  of  wood  products  used 
by  manufacturers  in  1977.   It  found  that  manufacturers 
consumed  16.4  billion  board  feet  of  lumber,  0.9  billion 
board  feet  of  logs  and  bolts,  4.1  billion  square  feet  (3/8- 
in.  basis)  of  plywood  and  veneer,  2.1  billion  square  feet 
(1/8-in.  basis)  of  hardboard,  0.7  billion  square  feet  (1/2- 
in.  basis)  of  particleboard  and  medium-density  fiber- 
board. 

McManus,  M.  L.;  Mason,  C.  J.    Determination  of  the 
settling  velocity  and  its  significance  to  larval  dis- 
persal of  the  gypsy  moth  (Lepidoptera: 
Lymantriidae).    Environmental  Entomology.    12(1): 
270-272;  1983. 
The  settling  velocity  of  newly  hatched  gypsy  moth  1st 
instars  was  determined  to  range  from  41  to  117  cm/sec. 
Settling  velocity  is  proportional  to  the  weight  of  the 
unfed  larvae,  and  is  modified  by  attached  silk.    A  90-cm 
length  of  silk  causes  a  30  to  50  percent  reduction  in  the 
settling  velocity  of  larvae.   The  role  of  settling  velocity 
in  the  passive  dispersal  of  gypsy  moth  larvae  is  dis- 
cussed in  the  context  of  current  theories  that  relate  the 
dispersability  of  larvae  to  qualitative  differences 
among  populations. 

Marquis,  D.  A.  Ecological  and  historical  background: 

Northern  hardwoods.    In:    Finley,  J.;  Cochran,  R.    S.; 
Grace,  J.  R.,  eds.    Regenerating  hardwood  stands: 
Proceedings  of  a  symposium;  1983  March  15-16; 
University  Park,  PA.    University  Park,  PA:   The 
Pennsylvania  State  University;  1983:   9-29. 
The  present  northern  hardwood— or  Allegheny  hard- 
wood-forest type  in  Pennsylvania  originated  after  a 
long  period  of  partial  cuttings  in  the  1800's,  followed  by 
extensive  clearcuttings  at  the  turn  of  the  century.   The 
history  of  this  period  of  forest  cutting  is  traced  and 
related  to  the  age  arrangement,  structure,  and  species 
composition  of  present  stands. 

Marquis,  D.  A.    Management  strategies  for  successful 
regeneration:    Northern  hardwoods.    In:    Finley,  J.; 
Cochran,  R.  S.;  Grace,  J.  R.,  eds.    Regenerating 
hardwood  stands:    Proceedings  of  a  symposium;  1983 
March  15-16;  University  Park,  PA.    University  Park, 
PA:   The  Pennsylvania  State  University;  1983:   214- 
238. 


Factors  important  to  regeneration  in  the  northern  hard- 
wood forest  type  of  Pennsylvania  are  summarized,  and 
a  systematic  procedure  for  determination  of  the  most 
appropriate  regeneration  practices  in  particular  stands 
is  described.    Conditions  suitable  for  both  all-age  and 
even-age  management  are  considered,  and  silvicultural 
procedures  including  clearcutting,  shelterwood  cutting, 
herbicide  application  fertilization,  fencing,  and  planting 
are  all  described. 

Marquis,  David  A.    Regeneration  of  black  cherry  in  the 

Alleghenies.    In:    Proceedings,  11th  annual  hardwood 
symposium  of  the  Hardwood  Research  Council;  1983 
May  10-13;  Cashiers,  NC.    Asheville,  NC:    Hardwood 
Research  Council;  1983:    106-119. 
Regeneration  of  new  hardwood  stands  containing  a 
desirable  mixture  of  fast-growing,  high-value  species 
such  as  black  cherry  is  made  exceptionally  difficult  in 
the  Alleghenies  by  excessive  browsing  by  deer,  allelo- 
pathic  interference  by  understory  ferns,  inadequate 
seed  production,  and  inadequate  advance  seedlings.    A 
series  of  studies  on  the  germination,  survival,  and 
growth  of  key  species  has  led  to  a  series  of  regenera- 
tion guidelines  providing  for  clearcutting,  shelterwood 
cutting,  and  herbicide  treatment  of  the  understory  with 
the  appropriate  combination  depending  upon  the  partic- 
ular stand  condition  present. 

Marquis,  David  A.;  Gearhart,  Porter.   Cherry-  Maple. 

In:   Silvicultural  systems  for  the  major  forest  types 
of  the  United  States.    Agric.  Handb.  445. 
Washington,  DC:    U.S.  Department  of  Agriculture, 
Forest  Service;  1983:    137-140. 

Martens,  David  G.    Pallet  mill  residues  in  demand. 

Pallet  Enterprise.    2(6):  14;  1983. 

Martin,  A.  Jeff.   Optimum  tree  size  for  products  having 
a  maximum  scaling  diameter.    Journal  of  Forestry. 
81(7):    438-439;  1983. 
Although  most  primary  forest  products  have  only  mini- 
mum size  requirements,  some  have  a  maximum  limita- 
tion as  well.    For  products  with  a  maximum  scaling 
diameter,  it  was  found  that  optimum  tree  diameter  at 
breast  height  (the  diameter  class  with  the  most  product 
volume  per  tree)  could  be  easily  predicted  by  using  only 
the  maximum  scaling  diameter  and  product  length.    A 
prediction  equation  and  an  optimum-d.b.h.    table  based 
on  this  equation  are  presented. 

Martin,  A.  Jeff.   The  taper  equation:    A  multi-purpose 
tool  for  the  forester.    The  Consultant.    28(2):   42-45; 
1983. 
The  use  of  a  taper  equation  for  estimating  stem  diam- 
eters (inside  and  outside  bark)  for  given  heights,  heights 
to  specified  diameters,  and  volumes  between  any  two 
points  on  the  bole  is  described.    Coefficients  are  pre- 
sented for  18  eastern  hardwood  species.    Computations 
are  relatively  simple;  inost  hand-held  calculators  can  do 
them.    A  computer  program  that  uses  the  equation  for 
preparing  a  variety  of  volume  tables  is  available. 

Mathews,  Nancy  E.;  Porter,  William  F.;  Brooks.  Robert 
T.    Assessments  of  nongame  habitat  using  Forest 
Service  resources  evaluation:    A  regional  perspec- 
tive.   In:    Yahner,  Richard  H.,  ed.    Transactions  of 
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the  Northeast  Section,  The  Wildlife  Society:   40th 
Northeast  Fish  and  Wildlife  Conference;  1983  May 
15-18;  West  Dover,  VT.      Publisher  unknown   ;  1983: 
173.    Poster  session  abstract, 
ederal  legislation  enacted  during  the  1970's  mandates 
omprehensive  management  planning  and  assessments 
f  renewable  resources.    Wildlife  habitat  is  identified  as 
ne  such  renewable  resource.   The  USDA  Forest  Service 
>  attempting  to  integrate  measures  of  wildlife  habitat 
ito  its  regional  assessments  of  forest  resources.   In  the 
lortheast,  resource  evaluation  has  been  expanded  to 
iclude  measurements  of  both  wildlife  habitat  and  tim- 
er oriented  variables. 

lielke,  Manfred  E.;  Haynes,  Clark;  Rexrode,  Charles  O. 
Local  spread  of  oak  wilt  in  northwestern  West 
Virginia  during  1970-1982.    Plant  Disease.   67(11): 
1222-1223;  1983. 

1  1982,  41  oak  wilt  centers  originally  found  in  1970-73 
1  northeastern  West  Virginia  were  revisited  to  deter- 
line  the  presence  of  oak  wilt  and  the  increase  in  oak 
lortality  since  the  time  of  discovery.    Fourteen  cen- 
ers  had  no  dead  or  wilting  trees.   Ten  centers  had  wilt- 
ig  trees,  and  27  had  dead  or  dying  trees  within  15.2  m 
f  the  tree  that  died  first  on  the  site.    Neither  caco- 
ylic  acid  injections  nor  deep  girdling  in  1970-73  af- 
ected  the  subsequent  incidence  of  mortality  compared 
rith  no  treatment.   The  average  rate  of  increase  in  the 
7  centers  showing  symptoms  of  oak  wilt  was  0.39  new- 
j  diseased  trees  per  center  per  year.   Total  basal  area 
er  hectare  was  affected  little  by  oak  wilt. 

lielke,  Manfred  E.;  Houston,  David  R.   Beech  bark 
disease  in  West  Virginia:   Status  and  impact  on  the 
Monongahela  National  Forest.    In:    Proceedings, 
l.U.F.R.O.  beech  bark  disease  working  party  confer- 
ence; 1982  September  26  -  October  8;  Hamden,  CT. 
Gen.  Tech.  Rep.  WO-37.    Washington,  DC:    U.S. 
Department  of  Agriculture,  Forest  Service;  1983: 
27-30. 
^ryptococcus  fagisuga  has  infested  over  70,000  acres  of 
Drest  in  West  Virginia.    Beech  bark  disease  is  causing 
eavy  mortality  in  two  areas  of  the  Monongahela  Na- 
ional  Forest  and  additional  scattered  mortality.   In  the 
reas  most  affected,  per-acre  losses  total  1,369  board 
2et  of  sawtimber  and  2.67  cords,  with  a  potential  loss 
f  5,697  board  feet  and  9.29  cords.    Nectria  galligena 
sems  to  be  the  only  species  of  Nectria  involved  in  the 
isease  complex. 

lontgomery,  Michael  E.   Biomass  and  nitrt^en  budgets 
during  larval  development  of  Lyman tria  dispar  and 
Choristoneura  fumiferana:  allometric  relationships. 

In:   Proceedings,  forest-defoliator— host  inter- 
actions:  A  comparison  between  gypsy  moth  and 
spruce  budworms;  1983  April  5-7;  New  Haven,  CT. 
Gen.  Tech.  Rep.  NE-85.    Broomall,  PA:    U.S.    De- 
partment of  Agriculture,  Forest  Service,  Northeast- 
ern Forest  Experiment  Station;  1983:    133-140. 
pruce  budworm  larvae  had  a  higher  relative  growth 
ate  (RGR),  biomass  conversion  efficiency  (ECI),  and 
itrogen  utilization  efficiency  (NUE)  than  gypsy  moth 
irvae.    As  both  species  matured,  relative  rates  of 
rowth  and  consumption  and  conversion  efficiencies 
eclined.   The  decline  in  rates  with  maturation  are 
llometric  (related  to  body  size)  and  can  be  expressed 


as  y  =  aX^,  where  y  is  the  rate  and  X  is  the  size  of  the 
animal. 

Montgomery,  Michael  E.   Foliage  chemistry  of  oaks 
growing  on  sites  resistant  or  susceptible  to  gypsy 
moth  defoliation.    In:   Parker,  Bruce  L.;  Hanson, 
Patricia  M.;  Teillon,  H.  Brenton,  eds.    Proceedings, 
15th  annual  Northeastern  forest  insect  work  confer- 
ence; 1982  March  11;  Portland,  ME.    MP  108. 
Burlington,  VT:    University  of  Vermont  Agricultural 
Experiment  Station;  1983:    1.    Abstract. 
Compares  chemistry  of  and  gypsy  moth  performance  on 
foliage  from  Quercus  rubra  and  ^.  prinus  growing  on 
either  susceptible  or  resistant  sites.    Foliage  chemistry 
as  an  explanation  for  site  susceptibility  supplements 
other  causal  factors  such  as  structural  features. 

Montgomery,  Michael  E.;  Wargo,  Philip  M.   Ethanol  and 
other  host-derived  volatiles  as  attractants  to 
beetles  that  lx>re  into  hardwoods.   Journal  of  Chem- 
ical Ecology.    9(2):    181-190;  1983. 
Ethanol,  methanol,  acetone,  and  acetaldehyde— chemi- 
cals identified  in  the  inner  bark  of  living  trees— were 
used  to  bait  bane  traps  placed  in  crowns  of  oak  trees  in 
Connecticut.    Ethanol-baited  traps  caught  more  ceram- 
bycid,  scolytid,  and  clerid  beetles  than  unbailed  traps. 
Buprestidae  were  not  attracted  to  ethanol.    Acetalde- 
hyde and  acetone  were  not  attractive  to  any  family.    A 
mixture  of  ethanol,  methanol,  and  acetaldehyde  was  no 
more  attractive  than  ethanol  alone.   The  bane  traps 
were  very  effective  at  catching  Cerambycidae  and 
Scolytidae,  but  ineffective  compared  to  sticky  panels  at 
catching  Buprestidae. 

More,  Thomas  A.  The  nonusers  of  an  urban  forest  in- 
terpretative center.    Journal  of  Interpretation.    8(1): 
1-9;  1983. 
Users  and  nonusers  of  an  interpretive  museum  in  a  650- 
acre  day-use  recreation  area  were  compared  in  terms 
of  their  social  characteristics  and  motives  for  visiting 
the  area.   Visitors  came  to  the  area  seeking  esthetic 
and  educational  experiences  in  the  company  of  family 
or  friends.   Fifty-four  percent  visited  the  interpretive 
center.    Although  there  were  no  differences  between 
users  and  nonusers  in  terms  of  motive  profiles,  the 
likelihood  of  a  person's  visiting  the  center  was  affected 
by  age,  number  in  party,  and  the  number  of  prior  visits 
to  the  area.    Understanding  why  some  people  are  not 
interested  in  the  interpretive  effort  is  essential  if  in- 
terpreters are  to  broaden  the  scope  of  the  audience. 

More,  Thomas  A.;  Stevens,  Thomas  H.;  Allen,  P. 

Geoffrey.   Economic  valuation  of  urban  open-space 
resources.    In:   America's  hardwood  forests— oppor- 
tunities unlimited.    Proceedings,  1982  convention  of 
the  Society  of  American  Foresters;  1982  September 
19-22;  Cincinnati,  OH.    Washington,  DC:   Society  of 
American  Foresters;  1983:   336-339. 
We  conducted  a  benefit/cost  analysis  of  four  urban 
parks  in  Worcester,  Massachusetts.   The  results  showed 
that  these  219  acres  of  urban  open  space  produce  an 
estimated  $560,320  of  benefits  annually  for  the  citizens 
of  Worcester.   This  exceeds  the  annual  operating  cost 
by  a  ratio  of  4.48  to  1.    Further  research  is  needed  to 
determine  precisely  how  different  park  attributes  af- 
fect the  value  of  both  external  and  on-site  benefits. 
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Morselli,  M.  F.;  Whalen,  M.  L,;  Baggett,  K.  L,;  Sendak, 
P.  E.  Quality  of  syrup  produced  from  sap  concen- 
trated by  reverse  osmosis  (RO).    Maple  Syrup 
Journal.    1982  June:   18. 

Munn,  R.  E.;  Likens,  G.  E.;  Weisman,  B.;  Hornbeck,  J. 
W.;  Martin,  C.  W.;  Bormann,  F.  H.    A  meteorological 
analysis  of  the  precipitation  chemistry  event 
samples  at  Hubbard  Brook,  New  Hampshire.   In:    1st 

international  conference  of  the  Commission  on  At- 
mospheric Chemistry  and  Global  Pollution  (CACGP); 
Symposium  on  tropospheric  chemistry;  1983 
August/September;  Oxford,  England.    [Place  of  pub- 
lication unknown]:    [Publisher's  name  unknown]; 
1983.    Abstract. 

Nevel,  Robert  L.,  Jr.   Veneer,  1980— A  periodic  assess- 
ment of  regional  timber  output.    Resour.  Bull.    NE- 
77.    Broomall,  PA:    U.S.    Department  of  Agricul- 
ture, Forest  Service,  Northeastern  Forest  Experi- 
ment Station;  1983.    17  p. 
Evaluates  regional  timber  output  based  on  a  canvass  of 
the  veneer  plants  in  the  Northeast  and  contains  statis- 
tics for  1980  on  the  veneer-log  production  and  receipts 
by  states  and  species,  log  shipments  between  states  and 
regions,  and  the  disposition  of  manufacturing  residues. 
Between  1976  and  1980,  veneer  log  production  jumped 
19  percent  and  northeastern  veneer  plant  receipts 
dropped  slightly.   Trends  in  production  and  an  outlook 
for  the  industry  are  presented  along  with  a  list  and  map 
of  veneer  plants  in  the  Northeast. 

Nevel,  Robert  L.,  Jr.;  Blyth,  James  E.   Veneer  log  pro- 
duction in  the  Northeastern  and  North  Central 
States  in  1980.    Northern  Logger.    31(11):   40-41; 
1983. 
Twenty  of  the  twenty-one  Northeastern  and  North  Cen- 
tral States  produced  a  total  of  242.8  million  board  feet 
of  veneer  logs  in  1980,  up  6  percent  from  1976.    Four- 
fifths  of  the  logs  harvested  in  the  area  came  from 
seven  states.    Active  veneer  mills  declined  from  96  in 
1976  to  86  in  1980.   In  the  Northeast,  36  mills  used 
120.5  million  board  feet  of  veneer  logs.   The  50  mills  in 
the  North  Central  states  consumed  91.7  million  board 
feet.   Total  receipts  of  veneer  logs  for  the  21-state 
area  dropped  by  6  percent  since  1976. 

Nik,  Abdul  Rahim  Hj;  Lee,  Richard;  Helvey,  J.  David. 
Climatological  watershed  calibration.    Water  Re- 
sources Bulletin.    19(1):    47-50;  1983. 
This  study  tests  the  hypothesis  that  climatic  data  can 
be  used  to  develop  a  watershed  model  so  that  stream 
flow  changes  following  forest  harvest  can  be  deter- 
mined. 

Noble,  Reginald  D.;  Jensen,  Keith  F.   An  apparatus  for 
monitoring  CO2  exchange  rates  in  plants  during  SO2 
and  O3  fumigation.    Journal  of  Experimental 
Botany.    34(141):   470-475;  1983. 
An  apparatus  is  described  for  measuring  photosynthetic 
carbon  dioxide  assimilation,  dark  respiration,  photo- 
respiration  and  the  CO,  compensation  point  by  plant 
materials  fumigated  with  sulphur  dioxide  and/or  ozone. 
This  system  uses  an  infrared  gas  analyser  (IRGA)  in  a 
closed-loop  system.   Sulphur  dioxide  is  added  from  per- 
meation tubes,  and  O^  is  generated  by  ultraviolet  light. 


Regulation  of  fumigant  concentration  and  scrubbing  the 
fumigants  from  the  system  are  described. 

Northeastern  Forest  Experiment  Station.   Forest 
research— Berea,  Kentucky.    NE-INF-55-83. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1983.    12  p. 
Describes  the  country's  most  comprehensive  research 
effort  on  surface-mine  reclamation  at  the  Northeastern 
Forest  Experiment  Station's  Laboratory  at  Berea, 
Kentucky.   Scientists  at  Berea  are  developing  practical 
and  cost-efficient  methods  to  reduce  damage  to  the 
environment  and  forest  resources  from  surface  mining, 
and  to  reclaim  newly  mined  and  abandoned  mined  areas 
for  the  benefit  or  enhancement  of  water  quality,  tim- 
ber, wildlife,  recreation,  range,  and  esthetic  values. 

Northeastern  Forest  Experiment  Station.   Progress  in 
forestry  research  in  the  Northeast,  1980-1981.   Gen. 
Tech.  Rep.  NE-81.    Broomall,  PA:    U.S.  Department 
of  Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1983.    56  p. 
A  summary  report  on  highlights  of  research  activities 
and  accomplishments  of  the  Northeastern  Forest 
Experiment  Station  in  1980-81,  including  an  annotated 
list  of  publications. 

Northeastern  Forest  Experiment  Station.   Prt^ess  in 
forest  research  in  the  Northeast— 1982.   Gen.  Tech. 
Rep.  NE-83.    Broomall,  PA:    U.S.    Department  of 
Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1983.    31  p. 
A  summary  report  on  highlights  of  research  activities 
and  accomplishments  of  the  Northeastern  Forest  Exper- 
iment Station  in  1982,  including  an  annotated  list  of 
publications. 

Nyland,  Ralph  D.;  Marquis,  David  A.;  Whittemore, 
Donald  K.   Northern  hardwoods.    In:   Choices  in 
silviculture  for  Eastern  Canadian  forests. 
Fredricton,  NB:   Forest  Extension  Branch,  New 
Brunswick  Department  of  Natural  Resources;  1982: 
17-22. 
Silvicultural  options  in  the  northern  hardwood  forests  of 
Eastern  Canada  are  described  in  nontechnical  terms  to 
help  landowners  understand  how  these  forests  are  best 
managed  for  timber  production,  recreation  and  wildlife 
use,  and  watershed  protection. 

Nyland,  Ralph  D.;  Marquis,  David  A.;  Whittemore, 

Donald  K.   FeuiUus  du  Nord.   In:    Les  choix  de  sylvi- 
culture dans  les  for^ts  de  L'est  Canadien. 
Fredicton,  NB:   Le  Service  de  Consultation 
Forestifere;  Ministere  des  Ressources  Naturelles  du 
Nouveau-Brunswick;  1983:   21-27. 

French  translation  of  "Northern  hardwoods"  in  Choices 

in  silviculture  for  American  forests;  Washington,  DC: 

Society  of  American  Foresters;  1981. 

ODell,  T.  M.;  Mastro,  V.  C.   Management  of  sparse 
gypsy  moth  populations  by  using  the  sterile-male 
technique.    In:    Proceedings,  1982  national  gypsy 
moth  review;  1982  December  7-9;  Harrisburg,  PA. 
Middletown,  PA:   Pennsylvania  Department  of  En- 
vironmental Resources;  1983:   126-135. 
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'he  5-year  gypsy  moth  sterile  male  program  involving 
orest  Service,  APHIS,  and  ARS  scientists  is  reviewed, 
'he  release  of  sterile  males  in  Benton  Harbor, 
lichigan,  reduced  the  population  below  a  detectable 
5vel.    A  pilot  project  to  demonstrate  the  inherited 
terility  technique  is  described. 

)Dell,  Thomas  M.   Monitoring  and  assessment  of  gypsy 
moth  populations:   A  requirement  for  effective  pest 
management  decisions.    Connecticut  Timber  Trends. 
4(2):   4-5,  8;  1983. 

)lsen,  Eldon  D.;  LeDoux,  Chris  B.;  Mclntire,  John  C. 
Determining  deck  size  limitationos  for  small  cable 
yarders.    In:    Logger's  Handbook.    Vol.  43.    Edmonds, 
WA:   Timber/West  Publications,  Inc.;  1983:    11-12, 
50. 

'atton,  Roy  L.   Garraway,  Michael  O.   CeU  wall  and 
photoplast  peroxidase  activities  in  leaves  of  two 
hybrid  poplar  clones  that  differ  in  susceptibility  to 
ozone  injury.    Phytopathology.    73(5):    820;  1983. 
Abstract. 

'eters,  Penn  A.;  Biller,  Cleveland  J.    Log  attachment 
methods  evaluated  by  a  Latin  square  design.    In: 

Proceedings,  1982  winter  meeting  American  Society 
of  Agricultural  Engineers;  1982  December  14-17; 
Chicago,  IL.   St.  Joseph,  MI:   American  Society  of 
Agricultural  Engineers;  1983:    Paper  No.  82-1604. 
i  Latin  square  design  was  used  to  test  the  effect  of  log 
ttachment  method  on  mainline  force  required  to  move 
lardwood  logs  uphill.   The  effect  of  log  attachment 
nethod  was  insignificant.    Log  weight  was  a  simple 
inear  predictor  for  mainline  force  accounting  for  66 
lercent  of  the  variation. 

'eterson,  Jeffrey  M.;  Rice,  William  W.;  Gatchell, 

Charles  J.   Factors  affecting  energy  self-sufficiency 
for  a  System  6  sawmill.    Res.  Bull.  No.  685. 
Amherst,  MA:  Massachusetts  Agricultural  Experi- 
ment Station,  University  of  Massachusetts  at 
Amherst;  1983.    32  p. 

'hillips,  Ross  A.   Skidder  load  capacity  and  fuel  con- 
sumption HP-41C  program.    Res.  Pap.  NE-537. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1983.    7  p. 
'rogram  gives  log  weight  that  the  skidder  can  move  and 
;ives  fuel  consumption  either  in  liters  or  gallons  per 
urn.   Slope  of  the  skid  trail,  skidder  weight,  and  skid 
iistance  must  be  entered  into  the  program. 

'odgwaite,  J.  D.;  Bruen,  R.  B.;  Shapiro,  M.    Micro- 
organisms associated  with  production  lots  of  the 
nucleopolyhedrosis  virus  of  the  gypsy  moth, 
Lymantria  dispar  [Lep.:  Lymantriidae] . 

Entomophaga.    28(1):    9-16;  1983. 
Samples  of  a  gypsy  moth  nucleopolyhedrosis  virus 
)roduct,  Gypchek",  were  taken  each  day  during  a  100- 
lay  production  run  and  monitored  for  the  presence  of 
)athogenic  bacteria  and  fungi.    We  did  not  detect  obli- 
gate anaerobic  or  fecal  coliform  bacteria  in  any  of  the 
iamples.    Bacillus  cereus,  Staphlococcus  epidermidis,  B. 
icheniformis,  Streptococcus  faecalis,  Serratia  lique- 


faciens,  and  Aspergillus  niger  were  the  most  frequently 
isolated  microorganisms.    We  did  not  detect  primary 
pathogenic  bacteria  or  fungi,  but  the  presence  of  oppor- 
tunistic pathogens  indicated  that  assiduous  monitoring 
of  the  virus  production  facility  and  rigorous  quality 
control  of  production  batches  are  necessary. 

Porter,  William  F.;  Mathews,  Nancy  E.;  Doyle,  Terrence 
J.;  Brooks,  Robert  T.   The  U.S.  Forest  Service  in- 
ventory:  An  approach  for  assessing  wildlife  habitat. 

In:    Bell,  John  F.;  Atterbury,  Toby,  eds.    Renewable 
resource  inventories  for  monitoring  changes  and 
trends:   Proceedings  of  an  international  conference; 
1983  August  15-19;  Corvallis,  OR.    Corvallis,  OR: 
Oregon  State  University;  1983:   628-631. 
Studies  initiated  in  1980  to  investigate  the  capabilities 
of  the  Forest  Inventory  and  Analysis  survey  (FIA)  of  the 
USDA  Forest  Service  for  assessing  wildlife  habitat 
involved  a  comparison  of  the  faunal  community  with 
vegetative  and  physiographic  characteristics  of  forest 
stands  sampled  by  the  USDA  forest  Service  survey. 
Population  indices  for  25  species  of  songbirds  and  small 
mammals,  obtained  during  the  summer  of  1981  on  82 
and  34  FIA  plots,  respectively,  in  central  New  York 
State,  were  compared  with  FIA  data  collected  on  the 
same  plots  by  the  Forest  Service  in  1978-79.    Statistical 
methodology  is  presented,  with  some  preliminary  re- 
sults and  recommendations  for  future  investigations. 

Powell,  Douglas  S.;  Cost,  Noel  D.   Differentiating  real 
resource  change  from  other  concurrent  inventory 
differences.    In:   Bell,  John  F.;  Atterbury,  Toby,  eds. 
Renewable  resource  inventories  for  monitoring 
changes  and  trends:    Proceedings  of  an  international 
conference;  1983  August  15-19;  Corvallis,  OR. 
Corvallis,  OR:   Oregon  State  University;  1983:    541- 
545. 
When  estimating  change  that  has  occurred  between 
periodic  resource  inventories,  extraneous  changes  in  the 
estimates  should  be  identified  and  isolated  or  mini- 
mized.   Besides  changes  in  sampling  techniques  and 
normal  error,  such  extraneous  inventory  differences 
may  result  from  changes  in  definitions,  data  collection 
procedures,  or  data  processing  techniques.   Specific 
examples  illustrate  the  impact  that  such  inventory 
differences  have  on  real  resource  change. 

Rafaill,  Barbara  L.   Establishment  of  trees  on  artifici- 
ally revegetated  and  abandoned  surface  mines.   In: 

Pope,  P.  E.,  ed.    Proceedings,  3rd  annual  better 
reclamation  with  trees  conference;  1983  June  2-3; 
Terre  Haute,  IN.    West  Lafayette,  IN:    Purdue  Uni- 
versity, Department  of  Forestry  and  Natural  Re- 
sources; 1983:   p.  89.    Abstract. 

Rast,  Everette  D.   Proportion  of  northern  red  oak 

veneer  logs  processed  into  veneer  and  byproducts  in 
a  half-round  slicing  operation.    Forest  Products 
Journal.    33(11/12):    54-56;  1983. 
The  proportion  of  northern  red  oak  veneer  logs  pro- 
cessed into  slabs  and  sawdust,  backing  boards,  spurred 
residue,  round-up  residue,  and  veneer  in  a  half-round 
slicing  operation  was  determined.   Overall,  54  percent 
of  the  total  bark-free  log  volume  is  converted  into 
veneer.   Slabs  and  backing  boards  make  up  33  percent 
of  the  residue.   The  relationship  between  butt  and  upper 
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log,  the  effect  of  diameter,  and  log  overlengths  are 
discussed.   The  data  base  will  allow  mill  managers  who 
monitor  production  at  each  phase  of  the  operation  to 
determine  operating  efficiency. 

Reeves,  R.  Marcel;  Dunn,  Gary  A.;  Jennings,  Daniel  T. 
Carabid  beetles  (Coleoptera:   Carabidae)  associated 
with  the  spruce  budworm,  Choristoneura  fumiferana 
(Lepidoptera:   Tortricidae).    The  Canadian  Entomol- 
ogist.   115:    453-472;  1983. 
Barrier-pitfall  traps  and  tree  bands  were  used  to  sample 
adult  carabid  beetles  in  five  forest  stands  of  different 
tree  species  composition  and  spruce  budworm  infesta- 
tion levels.   Twenty  genera  and  thirty-seven  species 
were  collected  over  the  2-year  period.    Adult  carabid 
populations  were  highest  in  the  red  spruce  stand,  while 
carabid  species  diversity  was  greater  in  hardwood  and 
fir  stands  having  the  most  tree  species  diversity.    Po- 
tential adult  carabid  predators  of  spruce  budworm  were 
identified. 

Rexrode,  C.  O.  Gum  spots  in  black  cherry.    Northern 

Logger.    32(5):    14-15,  24;  1983. 
Discusses  what  gum  spots  are  in  black  cherry  and  what 
agents  cause  them.    Also,  discusses  the  importance  of 
gum  spots  and  how  they  degrade  black  cherry.    Insects 
are  the  primary  cause  of  gum  spots  in  black  cherry. 
Bark  beetles  cause  the  most  gum  spots  in  both  poletim- 
ber  and  sawtimber  black  cherry.   Gum  spots  cause  the 
most  degrade  in  veneer,  veneer  logs,  and  factory  grade 
sawlogs. 

Rexrode,  Charles  O.   Yellow-bellied  sapsuckers  eem 
damage  valuable  black  cherry  trees.    Pennsylvania 
Farmer.    208(9):   35;  1983. 
The  yellow-bellied  sapsucker  attacks  black  cherry  and 
degrades  the  wood.   Sapsucker-caused  gum  spots  and 
their  effects  on  the  quality  of  black  cherry  are  dis- 
cussed and  illustrated. 

Rexrode,  Charles  O.;  Baumgras,  John  E.    Prelimin€U^ 
study  on  decay  in  second-growth  black  cherry  in 
West  Virginia.    W.  Va.  For.  Notes  Circ. 
Morgantown,  VVV:    West  Virginia  University,  Agri- 
cultural and  Forestry  Experiment  Station;  1983; 
123(10):    1-2. 
Decay  was  present  in  80  percent  of  63  poletimber  trees 
and  62  percent  of  53  sawtimber  trees.    However,  73 
percent  of  the  sample  discs  had  no  decay,  and  34  per- 
cent had  5.0  cm2  or  less.    Most  decay  gained  entry 
through  branch  stubs  and  was  confined  to  overgrown 
knots  that  resulted  from  dead  branch  stubs. 

Rexrode,  Charles  O.;  Brown,  H.  Daniel.   Oak  wilt.    For. 
Insect  &:  Dis.  Leafl.  29.    Washington,  DC:    U.S.    De- 
partment of  Agriculture;  1983.    6  p. 
Oak  wilt,  caused  by  the  fungus  Ceratocystis  faga- 
cearum  (Bretz)  Hunt  kills  oak  trees.    It  has  been  found 
in  21  states,  with  considerable  damage  occurring  in  the 
Midwest.   In  West  Virginia  where  predominately  oak 
forests  cover  70  percent  of  the  land  area,  oak  wilt 
losses  average  less  than  one  tree  per  square  mile  each 
year.   Oak  wilt  has  also  been  reported  in  Texas— outside 
its  main  range.    No  species  of  oak  is  known  to  be  im- 
mune to  this  vascular  disease. 


Reynolds,  Hugh  W.   When  times  are  good  ag€un  for  furn- 
iture and  kitchen  cabinet  makers.    NE-INF-51-83. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1983.    4  p. 
During  good  times,  high-quality  hardwood  lumber  prices 
rise  rapidly.    During  poor  times,  these  prices  fall  and 
then  rise  slowly.    We  are  presently,  1980  to  present,  in 
a  poor  time's  situation.   The  need  for  an  alternate 
source  of  parts  when  good  times  come  again  is  dis- 
cussed. 

Reynolds,  Hugh  W.;  Araman,  Philip  A.  System  6:  mak- 
ing frame-quality  blanks  from  white  oak  thinnings. 

Res.  Pap.  NE-520.    Broomall,  PA:    U.S.    Department 
of  Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1983.    9  p. 
Low-grade  white  oak  timber,  removed  during  a  timber 
stand  improvement  cut  on  the  Jefferson  National  For- 
est in  Virginia,  was  made  into  sawlogs,  poles,  6-foot 
bolts,  4-foot  bolts,  pulpwood,  and  firewood.   The  6-foot 
bolts  were  sawed  to  two  cants  per  bolt;  cants  were 
resawed  to  4/4  System  6  boards;  boards  were  dried  to  6 
percent  moisture  content  and  were  then  made  into 
frame  blanks  using  System  6  technology.   The  blanks 
were  used  by  an  upholstered  furniture  company  to  make 
frames  and  were  found  very  satisfactory.   Yields  of 
required  frame  blanks  were  good,  56  percent,  when  only 
the  poorest  two-thirds  of  all  boards  were  used.   The 
better  boards  can  be  used  to  make  clear-quality  blanks. 

Reynolds,  Hugh  W.;  Araman,  Philip  A.;  Gatchell, 
Charles  J.;  Hansen,  Bruce  G.   System  6  used  to 
make  kitchen  cabinet  C2F  blanks  from  small-diam- 
eter, low-grade  red  oak.    Res.  Pap.  NE-525. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1983.    11  p. 
Hardwood  dimension  manufacturers  can  make  profita- 
ble use  of  plentiful  small-diameter,  low-grade  timber 
when  System  6  technology  is  used.    We  describe  a 
System  6  plant  designed  to  make  clear-two-face  (C2F) 
blanks  for  the  kitchen  cabinet  industry.    Data  for  plant 
operation  are  taken  from  a  study  in  which  red  oak  bolts 
(from  a  reforestation  clearcut)  were  used  to  make  33-, 
29-,  25-,  21-,  and  15-ineh-long  standard-size  blanks. 
Serpentine  end  matching  of  short  pieces  was  used  to 
increase  the  quantity  of  25-inch  blanks.   The  economics 
of  two  options  for  plant  operation  is  explained. 

Reynolds,  Hugh  W.;  Gatchell,  Charles  J.    New  teehnol- 
c^y  for  using  low-grade  hardwoods:   System  6.    NE- 

INF-50-83.    BroomaU,  PA:    U.S.  Department  of 
Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1983.    8  p. 
Presents  the  System  6  process  from  the  woods  through 
final  products.   The  process  uses  small-diameter,  low- 
grade  hardwood  material  and  produces  high-quality, 
high-valued  standard-size  blanks.    Discusses  specifica- 
tions for  materials  and  expected  operating  characteris- 
tics. 

Ribblett,  Gary  C;  DeWalle,  David  K.;  HelveV:  J.  David. 
Chemistry  of  leachate  from  six  different  Appalach- 
ian forest  floor  types  subjected  to  simulated  acid 
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rain.    University  Pari<,  PA:   Institute  for  Research 
on  Land  and  Water  Resources;  The  Pennsylvania 
State  University;  1982;  Final  Rep.  for  USDA  For. 
Serv.  Agreement  No.  23-557:   40  p. 
i  chemistry  of  leachate  from  six  different  Appalach- 
forest  floor  types  subjected  to  simulated  acid  rain 
rms  was  compared  for  three  storm  sizes  and  three 
•eated  storm  applications. 

;e,  William  W.;  Gatchell,  Charles  J.   Application  of 
System  6  technology  to  New  England  red  oak. 

Northern  Logger.    31(12):    10-11,  20-21,  23;  1983. 
;sents  results  of  a  study  to  demonstrate  that  System 
an  convert  low-quality  wood  into  high-value  furni- 
e.    Red  oak  bolts  were  processed  into  kiln  dried, 
fe-glued,  CIF  and  better  blanks  in  sizes  to  efficient- 
Tieet  the  cutting  bills  of  two  Massachusetts  furniture 
nufacturers.   Both  furniture  companies  found  the 
nks  very  acceptable  in  size  and  quality.    Return  on 
estment  for  System  6  is  calculated  to  be  27  percent. 

th,  Richard  R.;  Gansner,  David  A.;  Birch,  Thomas  W.; 
Decker,  Daniel  J.;  Kelly,  John  W.   Wildlife:   A  prime 
output  of  nonindustrial  private  forestlands  in  the 
Northeast.   In:    Royer,  Jack  P.;  Risbrudt, 
Christopher  D.,  eds.   Nonindustrial  private  forests: 
A  review  of  economic  and  policy  studies:   Pro- 
ceedings of  a  symposium;  1983  April  19-20;  Durham, 
NC.    Durham,  NC:    Duke  University;  1983:   334-337. 
nting,  fishing,  hiking,  birdwatching,  and  other  wild- 
;-related  recreation  activities  are  important  to  the 
)nomy  and  to  the  personal  well-being  of  the  region's 
idents  and  visitors.   Taxpayer  concerns  for  wildlife 
I  evident  from  public  opinion  surveys  and  in  the  en- 
ment  of  laws  to  improve  and  manage  these  re- 
irces.      A  majority  of  the  forest-land  owners  in  the 
[•theast  own  their  forest  land  for  recreation,  esthetic 
oyment,  or  because  it  is  part  of  a  farm  or  residence. 
5  primary  recreational  uses  of  private  forest  lands  by 
public  are  hunting  and  hiking.    Habitat  management 
I  major  component  of  service  forestry.   Field  for- 
ers  need  training  to  incorporate  more  effectively 
dlife  habitat  values  into  forest  management  activi- 


thwell,  F.  M.;  Hacskaylo,  E.;  Fisher,  D.   Ecto- and 
endomycorrhizal  fungus  associations  with  Quercus 
imbriearia  L.    Plant  and  Soil  71(1-3):   309-312;  1983. 
1  seedlings  were  collected  from  1-year-old  shingle 
:  grown  in  fumigated  and  fertilized  seedbeds  at  a 
e  nursery  in  western  Kentucky.    Root  material  from 
'  seedlings  was  washed  free  of  soil  and  small  seg- 
nts  stained  for  microscopic  analysis  of  mycorrhizae 
'elopment.   External  morphology  of  root  segments 
3  typically  ectomycorrhizal,  with  characteristic 
>hal  mantle  and  Hartig  net  development  evident  in 
nsverse  sections  of  young  ectomycorrhizae.   In 
iition  a  Glomus  species  was  frequently  observed  in 
:  root  cortex. 

wntree.  Rowan.  Geographical  variation  in  urban 
vegetation  structure.    In:   Swann,  Michael  M.; 
Swann,  Patricia  Lambert;  Lonsdale,  Richard  E., 
compilers.    AAG  Program  Abstracts  1983;  1983 
April  24-27;  Denver,  CO.    Lincoln,  NE:    University 
of  Nebraska-Lincoln;  1983.    Abstract. 


A  sample  of  metropolitan  centers  across  the  U.S.   pro- 
vides data  for  speculation  about  how  natural  factors 
combine  with  human  values  and  development  history  to 
form  the  contemporary  urban  forest  which  varies  much 
less  than  many  visible  and  invisible  elements  contribut- 
ing to  the  individual  character  of  cities.   Cultural  plant 
aggregations  can  now  be  understood  in  terms  of  the  way 
land  uses  interact  with  the  environment  to  create  pre- 
dictable patterns  of,  for  example,  forest  density;  e.g., 
Dayton,  Ohio,  and  Sioux  Falls,  South  Dakota,  possess 
the  same  average  canopy  cover  (22  percent)  though 
existing  in  distinctly  different  ecological  situations 
with  separate  development  histories. 

Rowntree,  Rowan  A.;  Sanders,  Ralph  A.;  Stevens,  Jack 
C.   Evaluating  urt>an  forest  structure  for  modifying 
microclimate.   In:   Proceedings,  2nd  national  urban 
forestry  conference;  1982  October  10-14; 
Cincinnati,  OH.    Washington,  DC:   American 
Forestry  Association;  1983:    136-142. 
The  City  of  Dayton,  Ohio,  is  being  studied  as  a  field 
laboratory  to  gain  a  better  understanding  of  how  the 
urban  forest  system  operates  to  modify  urban  physical 
environments— air  temperatures,  air  quality,  and  sur- 
face runoff.   Based  on  the  Dayton  study,  we  present  a 
12-step  procedure  that  provides  a  way  to  better  under- 
stand the  configuration  of  urban  land  use  and  cover 
types  that  make  up  the  structure  of  an  urban  forest 
system.   Once  the  configuration  and  structure  of  the 
urban  forest  system  is  quantified,  mathematical  simula- 
tion models  can  be  developed  to  predict  changes  in 
environmental  parameters  that  result  from  alterations 
in  the  urban  forest  structure. 

Rowntree,  Rowan;  Stevens,  Jack  C.  Correlation  of 
urban  v^etation  structure  with  land  use  and  type. 

In:   Proceedings,  2nd  national  urban  forestry  confer- 
ence; 1982  October  10-14;  Cincinnati,  OH. 
Washington,  DC:   American  Forestry  Association; 
1983.    Poster  session. 

Safford,  L.  O.  Silvicultural  guide  for  paper  birch  in  the 
Northeast  (revised).    Res.  Pap.  NE-535.   Broomall, 
PA:   U.S.  Department  of  Agriculture,  Forest 
Service,  Northeastern  Forest  Experiment  Station; 
1983.    29  p. 
This  revised  guide  provides  practical  information  on" 
silvicultural  treatments  to  grow  paper  birch  as  a  timber 
crop.   It  covers  treatments  for  existing  stands,  the 
regeneration  of  new  stands,  and  subsequent  culture  to 
maturity.   The  stocking  chart  has  been  revised  to  re- 
flect results  of  current  growth  studies. 

Safford,  L.  O.;  Jacobs,  Rodney  D.   Paper  birch.   In: 

Silvicultural  systems  for  the  major  forest  types  of 
the  United  States.    Agric.  Handb.  445.    Washington, 
DC:    U.S.  Department  of  Agriculture,  Forest 
Service;  1983:    145-147. 

Sampson,  T.  L.;  Barrett,  J.  P.;  Leak,  W.  B.   A  stocking 
chart  for  northern  red  oak  in  New  England.    Res. 
Rep.  No.  100.    Durham,  NH:    University  of  New 
Hampshire,  New  Hampshire  Agricultural  Experiment 
Station;  1983.    14  p. 
A  stocking  chart  for  northern  red  oak  in  New  England, 
with  curves  representing  minimum  stocking  for  full  site 
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utilization  (B  curve),  and  normal  stand  density  (A  curve) 
is  presented  and  explained.   Silvicultural  considerations 
are  discussed  and  use  of  the  chart  is  illustrated. 

Sanders,  Ralph  A.;  Rowntree,  Rowan  A.  Classification 
of  Americtin  metropolitan  areas  by  ecoregion  and 
potential  natural  vegetation.    Res.  Pap.  NE-516. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1983.    15  p. 
Classifies  279  American  metropolitan  areas  by  ecore- 
gion and  potential  natural  vegetation.   The  classifica- 
tion forms  a  baseline  of  expected  vegetation  structure 
and  composition  that  can  assist  scientists  and  policy- 
makers in  making  urban  forestry  generalizations  about 
classes  of  cities. 

Sanders,  Ralph  A.;  Rowntree,  Rowan.  Comprehensive 
management  procedures  for  the  urban  forest  eco- 
system.  In:   Proceedings,  2nd  national  urban  for- 
estry conference;  1982  October  10-14;  Cincinnati, 
OH.   Washington,  DC:   American  Forestry  Associa- 
tion; 1983.   Poster  session. 

Sarles,  Raymond  L.;  Hurst,  Homer  T.,  P.E.   Yellow- 
poplar  comes  of  age.    Northern  Logger.   32(4):   6-7; 
28-29;  1983. 
Yellow-poplar  structural  lumber  was  used  to  construct 
a  four  unit  apartment  in  Blacksburg,  Virginia.   The 
apartment  design  was  one  of  19  award  winners  from 
HUD's  1980  Design  Competition  "Building  Value  into 
Housing."  The  unit  was  built  as  a  national  housing  dem- 
onstration by  HUD  and  Homer  T.  Hurst,  P.E.   The 
USDA  Forest  Service  gave  technical  assistance  in  pro- 
curing grade-marked  yellow-poplar  lumber  to  project 
specifications. 

Sarles,  Raymond  L.;  Wartluft,  Jeffrey  L.;  Whitenack, 
Kenneth  R.   Chain  saw  felling  in  hardwood  thinnings. 

In:   Proceedings,  harvesting  the  South's  small  trees; 
1983  April  18-20;  Biloxi,  MS.    Madison,  Wl:   Forest 
Products  Research  Society;  1983:   58-65. 
Production  and  efficiency  rates  were  computed  from 
time  study  and  stem  measurement  data  from  four 
hardwood  thinning  operations  in  the  central 
Appalachians.    Felled  trees  averaged  9  to  10  inches  in 
d.b.h.  and  38  to  45  feet  in  merchantable  length.    Hourly 
production  rates  were  determined  from  a  regression 
equation  expressing  productive  felling  time  as  a  function 
of  merchantable  volume  and  distance  between 
successively  felled  trees.   The  average  production  rate 
for  the  combined  operations  was  2.4  cords  per  hour  at  an 
average  felling  efficiency  of  49  percent.    Efficiency 
was  inversely  related  to  delay  time.   Causes  of  delay — 
the  largest  time  block  in  each  felling  cycle — were 
analyzed.   Specialized  training  in  thinning  methods  and 
techniques  was  recommended  to  increase  worker 
efficiency  and  productivity. 

Schier,  G.  A.  Sucker  regeneration  in  some  deterio- 
rating Utah  aspen  stands:  development  of  independ- 
ent root  systems.    Canadian  Journal  of  Forest  Re- 
search.   12:    1032-1035;  1982. 
Root-sucker  regeneration  in  deteriorating  Utah  aspen 
stands  was  examined.   Suckers  in  only  1  of  12  clones 
examined  had  well-developed  independent  root  systems. 
Most  new  roots  died  the  same  year  they  were  initiated. 


Schier,  George  A.  Vegetative  regeneration  of  gambel 
oak  and  chokecherry  from  excised  rhizomes.   Forest 
Science.    29(3):   499-502;  1983. 
Gambel  oak  and  chokecherry  were  vegetatively  propag- 
ated from  cuttings  of  rhizomes  (underground  stems). 
Shoots  from  rhizomes  arose  singly  or  in  clusters  from 
suppressed  buds.    Rhizome  sprouting  capacity  was  high- 
er in  chokecherry  than  in  oak.    Rhizomes  from  dormant 
oak  required  a  cold  treatment  before  they  would  sprout. 
Shoot  production  by  oak  and  chokecherry  rhizomes  was 
significantly  higher  in  light  than  in  darkness.   In  com- 
parison, shoot  production  from  aspen  roots  was  not 
affected  by  light  conditions. 

Schlitz,  Harvey  M.;  Reams,  Greg  A.;  Warner,  William 
S.;  Corcoran,  Thomas  J.;  Brann,  Thomas  B.; 
Solomon,  Dale  S.   Impact  of  the  spruce  budworm  in 
Maine  1975-80.   Orono,  ME:   University  of  Maine; 
1983;  Misc.  Rep.  290.    35  p. 

Combines  and  analyzes  data  from  several  reports  to 

provide  a  graphic  presentation  and  summary  of  the 

current  budworm  situation. 

Schmitt,  Daniel  M.   Nacht  thoughts  of  a  program  mana- 
ger.  In:   Corcoran,  Thomas  J.;  Gill,  Douglas  R.,  eds. 
Recent  advances  in  spruce-fir  utilization  technol- 
ogy:  Proceedings  of  a  symposium;  1983  August  17- 
19;  Orono,  ME.    Washington,  DC:   Society  of 
American  Foresters;  1983:  47. 

Schmitt,  D.  M.  C;  Czapowskyj,  M.  M.;  Allen,  D.  C; 
White,  E.  H.;  Montgomery,  M.  E.  Spruce  budworm 
fecundity  and  foliar  chemistry:  Influence  of  site. 

In:   Proceedings,  forest-defoliator— host  interac- 
tions:  A  comparison  between  gypsy  moth  and  spruce 
budworms;  1983  April  5-7;  New  Haven,  CT.   Gen. 
Tech.  Rep.  NE-85.    Broomall,  PA:    U.S.  Department 
of  Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1983:   97-103. 
Two  Maine  spruce-fir  stands  with  different  soils  were 
sampled  to  determine  the  relationship  between  spruce 
budworm  weight  (fecundity)  and  foliage  quality.   Al- 
though much  of  the  variation  in  budworm  weight  was 
attributable  to  other  factors,  significant  correlations 
between  budworm  weight  and  multiple  foliar  nutrient 
concentration  variables  suggest  that  foliage  quality 
altering  silvicultural  practices  such  as  fertilization  may 
stimulate  populations  of  the  spruce  budworm. 

Schroeder,  Herbert  W.;  Cannon,  William  N.,  Jr.   The 
contribution  of  trees  to  residential  landscapes  in 
Ohio.   In:    America's  hardwood  forests— opportuni- 
ties unlimited.    Proceedings,  1982  convention  of  the 
Society  of  American  Foresters;  1982  September  19- 
22;  Cincinnati,  OH.    Washington,  DC:   Society  of 
American  Foresters;  1983:   333-335. 
Evaluates  and  develops  models  to  predict  the  scenic 
quality  of  residential  streets  in  Ohio  towns;  analyzes 
the  role  of  shade  tree  commissions  in  street  tree  man- 
agement. 

Schroeder,  Herbert  W.;  Cannon,  William  N.,  Jr.   The 
esthetic  contribution  of  trees  to  residential  streets 
in  Ohio  towns.   Journal  of  Arboriculture.   9(9):   237- 
243; 1983. 
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;reet  trees  are  an  important  factor  in  the  attractive- 
;ss  of  residential  streets.    However,  large  older  trees 
lat  are  the  most  attractive  to  the  public  are  not  nece- 
larily  the  most  desirable  from  a  silvicultural  point  of 
ew.   Shade  tree  commissions,  apparently  formed  in 
jsponse  to  losses  in  esthetically  valued  trees,  can  Cre- 
te tree  distributions  that  are  less  prone  to  catastroph- 
:  losses  of  attractive  trees.    Factors  other  than  street 
■ees  also  contribute  to  stree  esthetics  and  should  be 
jnsidered  in  shade  tree  management. 

ihuler,  Albert  T.;  Wallin,  Walter  B.   A  revised  econo- 
metric model  of  the  domestic  pallet  market.    Res. 
Pap.  NE-522.    Broomall,  PA:    U.S.  Department  of 
Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1983.    5  p. 
he  purpose  of  this  revised  model  is  to  project  esti- 
ates  of  consumption  and  price  of  wood  pallets  in  the 
lort  term.   The  model  is  intended  to  provide  reliable 
jtimates  of  the  quantity  of  pallets  required  and  their 
;al  price  over  a  relatively  short  term  of  1  to  5  years, 
is  not  intended  to  be  used  in  determining  policy  con- 
^rning  the  growth  or  decline  of  palletization 
1  materials  handling. 

3ott,  Charles  T.   Example  of  midcycle  updating  to 
assess  catastrophic  ch€inge.    In:    Bell,  John  F.; 
Atterbury,  Toby,  eds.    Renewable  resource  inventor- 
ies for  monitoring  changes  and  trends:   Proceedings 
of  an  international  conference;  1983  August  15-19; 
Corvallis,  OR.   Corvallis,  OR:   Oregon  State  Uni- 
versity; 1983:    555-557. 
he  1982-83  midcycle  update  in  Pennsylvania  was  de- 
gned  to  assess  the  impact  of  the  gypsy  moth  caterpil- 
ir  on  oak  forest  types.   To  emphasize  the  oak  resource, 
ie  proportion  of  nonoak  sample  plots  was  cut  in  half, 
eighted  regression  was  applied  to  the  remeasured 
imple  to  update  previous  survey  statistics  to  the  pres- 
:it.   The  total  cost  was  roughly  one-fifteenth  that  of 
ie  previous  full-scale  survey. 

eott,  Charles  T.;  Ek,  Alan  R.;  Zeisler,  T.  R.   Optimal 
spacing  of  plots  comprising  clusters  in  extensive 
forest  inventories.   In:    Bell,  John  F.;  Atterbury, 
Toby,  eds.    Renewable  resource  inventories  for  mon- 
itoring changes  and  trends:    Proceedings  of  an  inter- 
national conference;  1983  August  15-19;  Corvallis, 
OR.   Corvallis,  OR:   Oregon  State  University;  1983: 
707-710. 
Clusters  were  substantially  more  efficient  for  esti- 
lating  basal  area,  volume,  and  biomass,  and  to  a  lesser 
xtent,  area,  than  survey  designs  without  clustering, 
esults  were  inconclusive  for  estimating  growth. 

endak,  P.  E.   Effect  of  oxygen,  carbon  dioxide,  and 
nitrogen  on  maple  syrup  stored  in  plastic  jugs. 

Journal  of  Food  Science.   47(5):    1741-1742;  1982. 
ix  maple  syrups  were  stored  in  the  dark  for  6  months 
1  pigmented  and  unpigmented  high-density  polyethyl- 
ne  jugs  at  room  temperature  (720F)  in  three  gas  envir- 
nments— nitrogen,  oxygen,  and  carbon  dioxide.   The 
/rup  was  analyzed  for  changes  in  flavor,  color,  and  pH. 
.  taste  panel,  tasting  syrup  from  pigmented  jugs  only, 
etected  flavor  change  in  both  the  oxygen  and  carbon 
ioxide  environments.   There  were  statistically  signifi- 
ant  interactions  for  changes  in  both  color  and  pH  be- 


tween gas  and  syrup  treatments.   The  greatest  darken- 
ing of  color  and  decrease  in  pH  were  associated  with 
the  carbon  dioxide.   Jug  pigmentation  had  no  detectable 
effect  on  the  syrup. 

Sendak,  Paul  E.  Consumer  attitudes  about  pure  maple 
syrup.    In:   Sugar  maple  research:   sap  production, 
processing,  and  marketing  of  maple  syrup.   Gen. 
Tech.  Rep.  NE-72.    Broomall,  PA:    U.S.  Department 
of  Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1982:    103-106. 
Discusses  the  growing  desire  to  expand  markets  for 
maple  syrup.   This  means  that  producer  and  consumer 
will  be  separated  by  the  normal  marketing  structure: 
producer— marketing  intermediaries—final  consumer. 
Information  about  consumers  in  these  markets  becomes 
more  critical  to  the  success  of  the  marketing  effort. 

Sendak,  Paul  E.   Retail  conttdners  for  pure  maple  syrup. 

In:   Sugar  maple  research:   sap  production,  process- 
ing, and  marketing  of  maple  syrup.   Gen.   Tech. 
Rep.  NE-72.    Broomall,  PA:    U.S.  Department  of 
Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1982:   107-109. 
Discusses  the  two  problems  in  packing  syrup  in  the 
retail  container.   The  first  is  to  use  proper  packing 
procedures  to  ensure  a  sterile  pack;  the  second  is  to 
minimize  changes  that  take  place  in  the  syrup  in  the 
retail  container  over  time. 

Sendak,  Paul  E.;  Bonyai,  Susan  A.   Firewood  delivery 
systems  in  northern  Vermont.   In:   Proceedings,  6th 
international  FPRS  industrial  wood  energy  forum; 
1982  March  8-10;  Washington,  DC.    Madison,  WI: 
Forest  Products  Research  Society;  1983:   221-225. 
The  fuelwood  market  in  Vermont  has  grown  quickly  to 
almost  400,000  cords  per  year  in  response  to  dramatic 
increases  in  oil  price.   The  purpose  of  this  study  was  to 
see  how  the  market  was  organized  for  the  delivery  of 
fuelwood  for  domestic  heating  to  the  consumer.    A 
literature  review  and  individual  case  studies  of  fuel- 
wood  producers  were  used  to  examine  the  delivery 
methods. 

Sendak,  Paul  E.;  Jenkins,  W.  Lyman.   Market  structure 
of  the  maple  industry  and  syrup  grading  standards. 

In:  Sugar  maple  research:  sap  production, 
processing,  and  marketing  of  maple  syrup.   Gen. 
Tech.  Rep.  NE-72.    Broomall,  PA:    U.S.  Department 
of  Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1982:   98-102. 
Discusses  the  elements  for  stabilizing  or  increasing 
maple  production:   Industry  organizations  have  become 
international,  encompassing  the  whole  maple-producing 
region;  government  programs  have  continued  in  re- 
search and  extension;  new  technology,  especially  in 
plastic  tubing  for  sap  production,  has  been  widely 
adopted. 

Shields,  K.  S.;  Godwin,  P.  A.   U.S.  Forest  Service  gypsy 
moth  parasite  research.   In:   Proceedings,  1982 
national  gypsy  moth  review;  1982  December  7-9; 
Harrisburg,  PA.   Middletown,  PA:   Pa.  Department 
of  Environmental  Research;  1983:   136-138. 
Discusses  current  research  at  the  Center  for  Biological 
Control  of  Northeastern  Forest  Insects  and  Diseases  on 
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two  gypsy  moth  parasites:   Rogas  lymantriae 
(Watanabe),  a  braconid,  and  Blepharipa  pratensis 
(Meigen),  a  tachinid. 

Shigo,  A.  L.   Measuring  tree  decay  and  vitality  with  a 

Shigometer.    Arbor  Age.    3:    17-20;  1983. 
By  measuring  the  amount  of  electrical  resistance 
caused  by  decaying  material  in  a  tree,  the  Shigometer 
allows  an  arborist  to  determine  the  extent  of  a  tree's 
injuries  without  guesswork. 

Shigo,  Alex  L.  Decay  in  trees.  In:  Trees  in  the  21st 
Century.  Berkhamsted,  UK:  AB  Academic  Pub- 
lishers; 1983:    95-107. 

Shigo,  Alex  L.   Tree  Decay.    In:    Proceedings,  Korea- 
U.S.A.  joint  seminar  on  forest  diseases  and  insect 
pests;  1982  September  22-30;  Seoul,  Korea.   Seoul, 
Korea:    Korea  Science  and  Engineering  Foundation 
and  National  Science  Foundation,  U.S.A.;  1982: 
188-203. 
A  framework  for  an  expanded  concept  of  tree  decay  is 
given.   The  older  concept  of  tree  decay  is  based  on  the 
decomposition  of  wood— the  breakdown  of  heartwood. 
The  expanded  concept  addresses  the  orderly  response  of 
the  living  tree  to  injury  and  infection— compartmental- 
ization,  and  the  orderly  infection  of  wounds  by  many 
microorganisms— successions. 

Shigo,  Alex  L.  The  relationship  between  better  trees 
and  better  wood  products  from  spruce  and  fir.    In: 

Corcoran,  Thomas  J.;  Gill,  Douglas  R.,  eds.    Recent 
advances  in  spruce-fir  utilization  technology:    Pro- 
ceedings of  a  symposium;  1983  August  17-19;  Orono, 
ME.    Washington,  DC:   Society  of  American 
Foresters;  1983:   217-220. 
Many  problems  in  wood  products  start  in  living  trees. 
Low-quality  trees  produce  low-quality  products.   Trees 
set  boundaries  to  wall  off  infections.   The  boundaries 
and  altered  wood  within  boundaries  are  major  causes  of 
problems  in  products.    A  better  understanding  of  trees 
and  their  care  is  needed  for  better  products. 

Shigo,  Alex  L.  Targets  for  proper  tree  care.   Journal  of 

Arboriculture.    9(11):   285-294;  1983. 
Proper  tree  care  starts  with  a  thorough  understanding 
of  trees  and  the  many  treatments  used  to  help  trees 
stay  attractive,  safe,  and  healthy.   In  the  real  working 
world  of  trees,  it  is  almost  impossible  to  do  all  the 
needed  treatments  perfectly  all  the  time.    A  pro- 
fessional arborist  must  know  what  proper  tree  care  is. 
Each  part  of  each  procedure  for  proper  tree  care  be- 
comes a  target.   The  degree  of  professionalism  of  an 
arborist  centers  about  knowing  where  the  targets  are, 
and  how  to  hit  them.   The  clearer  the  targets  are  to 
you,  the  better  your  chances  of  hitting  them  more 
often.   Some  of  the  targets  for  proper  tree  care  are 
clarified  here. 

Shigo.  Alex  L.   Time  to  focus  on  tree  health.    In:    Pro- 
ceedings, midwestern  chapter  International  Society 
of  Arboriculture;  1983  February  27-28,  March  1;  St. 
Charles,  IL.   St.  Charles,  IL:    Midwestern  Chapter 
International  Society  of  Arboriculture;  1983. 


Shigo,  Alex  L.   Tree  defects:   A  photo  guide.   Gen. 

Tech.  Rep.  NE-82.    Broomall,  PA:    U.S.  Department 
of  Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1983.    167  p. 
This  guide  shows  how  discoloration  and  decay  form  in 
trees.    An  expanded  concept  of  tree  decay  is  given. 
After  wounding,  trees  form  boundaries  to  resist  the 
spread  of  pathogens.   The  boundary-setting  defense 
process  is  called  compartmentalization,  and  a  model  of 
the  process  is  CODIT.    The  expanded  concept  and  the 
model  are  used  to  reexamine  many  other  tree  problems. 
Defects  are  major  causes  of  low  quality  in  trees.    Use 
of  the  information  in  the  guide  can  help  foresters  and 
urban  foresters  to  grow  healthier,  higher  quality  trees. 

Shigo,  Alex  L.  Trees  and  treatments.  "Vooruitgang 
wetenschap  moet  leiden  tot  verbreding  van  inzicht." 

Tuin  &.  Landschap.    5(19):   25-27,  29;  1983. 
A  summary  in  Dutch  of  tree  care  information. 

Shigo,  Alex  L.  Trees  and  treatments. 

"Verzorgingsmogelijkheden  afhankelijk  van 
herstelvermogen  van  bomen."   Tuin  dc  Landschap. 
5(20):    24-25;  1983. 

A  summary  in  Dutch  of  tree  care  information. 

Shigo,  Alex  L.  Trees  and  treatments.  "Ongeschonden 
houden  van  afgrendeling  voorkomt  erger."  Tuin  & 
Landschap.    5(21):    26-27,  29;  1983. 

A  summary  in  Dutch  of  tree  care  information. 

Shigo,  Alex  L.   Trees:  Treatments  and  trade-offs. 

Arbor  Age.    2(6):    16,  17,  20,  21;  1983. 
Discusses  wound  dressings,  cavity  filling,  scribing, 
cabling  and  bracing  injections,  and  pruning  in  light  of 
what  a  tree  is.   Indicates  that  there  are  always  trade- 
offs that  must  be  made  with  new  adjustments  for  old 
treatments. 

Shigo,  Alex  L.;  Dorn,  Donald;  Lee,  Herbert  C. 

Selections  of  maple  «ind  birch  trees  with  high  resist- 
ance to  spread  of  decay  associated  with  wounds.   In: 

28th  Northeastern  forest  tree  improvement  confer- 
ence:   Proceedings  1983;  1982  July  7-9;  Durham, 
NH.    Durham,  NH:    University  of  New  Hampshire; 
1983:    110-117. 
Sugar  maple,  paper  birch,  and  yellow  birch  trees 
selected  as  superior  for  form  on  the  White  and  Green 
Mountain,  Allegheny,  Monongahela,  and  Nicolet  Nation- 
al Forests  were  wounded  with  drill  holes.    After  one  andl 
two  growth  seasons,  the  columns  of  discolored  wood 
associated  with  the  wounds  were  determined  with  the 
twisted-wire  electrode  and  the  Shigometer.    Double- 
needle  electrodes  and  the  Shigometer  were  used  to 
determine  cambial  electrical  resistance  of  the  superior 
trees,  comparison  trees,  and  from  15  to  30  neighboring 
trees  of  the  same  species.    From  these  data,  trees  with 
the  smallest  columns  of  defect  and  the  highest  vitality 
were  selected  as  superior  for  form,  growth  rate,  and 
the  resistance  to  decay. 

Shigo,  Alex  L.;  Roy,  Karl.   Violin  woods:    A  new  look. 

Durham,  NH:    University  of  New  Hampshire;  1983. 

66  p. 
Violin  woods,  especially  spruce  and  maple,  are  discussed 
for  the  violin  builder  from  the  viewpoint  of  new  con- 
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;pts  on  trees  and  wood  defects,  and  of  new  electrical 
juipment  for  testing  wood.   The  paper  connects  in- 
)rmation  on  tree  biology  and  tree  response  systems  to 
ijury  and  infection  in  such  a  way  that  the  results  can 
3  easily  understood  and  used  by  violin  builders, 
esults  of  studies  on  wood  from  tree  to  finished  violin 
•e  given.    Major  consideration  is  given  to  the  condition 
'  the  wood  in  the  living  tree  as  it  will  affect  the  char- 
iteristics  of  the  wood  in  the  violin. 

ligo,  Alex  L.;  Shortle,  Walter  C.   Wound  dressings: 
Results  of  studies  over  13  years.   Journal  of  Arbori- 
culture.   9(12):   317-329;  1983. 
any  materials  were  used  in  and  on  experimentally 
iflicted  wounds  in  many  studies  over  a  13-year  period, 
o  material  prevented  decay.   The  individual  tree  had  a 
•eater  effect  on  the  wound  than  the  treatments.   Some 
(dividual  trees  of  a  species  closed  and  compartmental- 
ed  wounds  rapidly  and  effectively,  regardless  of 
eatment,  while  other  trees  did  not  close  and  compart- 
entalize  treated  or  control  wounds.   The  width  of 
2althy  wood  behind  wounds  in  red  maple  was  the  major 
ictor  affecting  the  course  of  the  wound.    Results  are 
ven  from  wounds  on  275  treated  and  dissected  trees. 

lortle,  W.  C;  Ostrofsky,  A.    Decay  susceptibility  of 
wood  in  defoliated  fir  trees  related  to  changing 
physical,  chemical,  and  biological  properties.    Euro- 
pean Journal  of  Forest  Pathology.    13(1):    1-11; 
1983. 
:udies  of  the  physical,  chemical,  and  biological  proper- 
es  of  wood  from  balsam  fir  trees  indicated  that  as 
imbial  electrical  resistance  increased  in  defoliated 
ees,  the  susceptibility  of  wood  to  decay  seemed  to 
icrease.   Increased  susceptibility  of  wood  to  decay  was 
isociated  with  decreasing  electrical  resistance  of 
ood  as  the  tree  lost  its  capacity  to  compartmentalize 
jcaying  wood. 

Tilth,  C.  T.;  Hornbeck,  J.  W.   Changes  in  soil  solution 
chemistry  after  forest  harvest  depend  on  soil  drain- 
age class.   Bulletin  of  the  Ecological  Society  of 
America.    64(2):  65;  1983. 

Tiith,  H.  Clay.   Growth  of  Appalachian  hardwoods  kept 
free  to  grow  from  2  to  12  years  tifter  clearcutting. 

Res.  Pap.  NE-528.  Broomall,  PA:  U.S.  Department 
of  Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1983.  6  p. 
pee-to-grow  sapling-size  yellow-poplars  of  seedling 
•igin  in  young  stands  outgrew  similar  black  cherry  and 
;d  oak  in  both  d.b.h.  and  total  height.  Sugar  maple  did 
)t  respond  to  the  free-to-grow  treatment. 

Tiith,  H.  Clay;  Della-Bianca,  Lino;  Fleming,  Harvey. 
Appalachian  mixed  hardwoods.    In:  Final  environ- 
mental impact  statement  for  regional  guide-Eastern 
Region.    Milwaukee,  WI:  U.S.  Department  of  Agri- 
culture, Forest  Service,  Eastern  Region;  1983:    D-4- 
10. 

Tiith,  H.  Clay;  Della-Bianca,  Lino;  Fleming,  Harvey. 
Appalachian  mixed  hardwoods.    In:   Silvicultural 
systems  for  the  major  forest  types  of  the  United 
States.    Agric.  Handb.  445.    Washington,  DC:    U.S. 
Department  of  Agriculture,  Forest  Service;  1983: 
141-144. 


Smith,  H.  Clay;  Lamson,  Neil  1.   Precommercial  crop- 
tree  release  increases  diameter  growth  of  Appalach- 
ian hardwood  saplings.    Res.  Pap.  NE-534. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1983.    7  p. 
Hardwood,  codominant  sapling  crop  trees  25  to  39  feet 
tall  in  even-aged  stands  were  released  in  a  West 
Virginia  study.   Trees  were  located  on  two  oak  sites: 
good  oak  site  index  75  and  fair  oak  site  63.   Species 
studied  were  black  cherry,  sweet  birch,  and  yeUow- 
poplar.   Three-year  results  indicated  that  the  trees 
generally  responded  to  release;  the  3-year  d.b.h.  growth 
of  released  trees  was  0.2  to  0.4  inch  greater  than  that 
of  unreleased  trees.    Height  growth  did  not  increase. 

Smith,  Harvey  R.  Gypsy  moth  predators-can  they  ser- 
vice woodland  management?    Connecticut  Timber 
Trends.   IV(4):   6-8;  1983. 
At  least  50  species  of  birds  and  20  species  of  mammals 
are  known  to  eat  gypsy  moths.    Common  bird  predators 
include  the  black-capped  chickadee,  blue  jay,  red-eyed 
vireo,  rufous-sided  towhee,  scarlet  tanager,  northern 
oriole,  catbird  and  robin.   Mammalian  predators  include 
the  white-footed  mouse,  several  species  of  shrews, 
squirrels,  chipmunks,  skunks,  red-backed  voles,  rac- 
coons, and  opossum.   Often  foresters  and  homeowners 
unknowingly  turn  good  wildlife  habitats  into  unsuitable 
habitats  by  removing  brush.    Reducing  food,  cover,  and 
nesting  sites  means  a  loss  in  diversity  and  density  of 
predators. 

Smith,  Harvey  R.   Wildlife  and  the  gypsy  moth.    In: 

Yahner,  Richard  H.,  ed.  Transactions  of  the  North- 
east Section,  The  Wildlife  Society:   40th  Northeast 
Fish  and  Wildlife  Conference;  1983  May  15-18;  West 
Dover,  Vt.     Publisher  unknown  ;  1983:   66. 
Abstract. 
Predators  of  the  gypsy  moth  are  opportunistic  feeders; 
selection  of  gypsy  moth  is  largely  a  function  of  the 
availability  of  other  foods.   The  gypsy  moth 
predator/prey  system  is  complex;  many  wildlife  species 
eat  gypsy  moths.   Avian,  mammalian,  and  invertebrate 
predators  are  the  most  common  and  important,  though 
amphibians,  reptiles,  and  fish  occasionally  prey  on  lar- 
vae and  adults. 

Solomon,  Dale  S.   Changes  in  growth  of  spruce-fir 
stands  in  the  Northeast  under  varying  levels  of 
attack  by  the  spruce  budworm.   In:    Renewable  re- 
source inventories  for  monitoring  changes  and 
trends:   international  conference;  1983  August  15- 
19;  Corvallis,  OR.   Corvallis,  OR:   Oregon  State 
University;  1983:   93-96. 
The  defoliation  of  spruce  and  fir  trees  in  the  Northeast 
causes  a  reduction  in  upper  bole  increment.    External 
influences,  such  as  insect  attack,  place  trees  under 
stress  and  result  in  a  growth  loss  and  eventual  reduction 
in  yield.    Measurements  of  tree  characteristics  and 
severity  of  attack  have  been  related  to  the  resulting 
radial  increment  over  the  bole  of  tree  to  predict 
changes  in  bole  volume  growth  response  for  long  periods 
of  time.   Continued  heavy  defoliation  can  result  in  up 
to  50  percent  reduction  in  growth  that  is  not  regained, 
and  is  not  part  of  the  harvest  yield.   The  resulting 
change  is  noticed  first  in  the  upper  bole,  with  no  appar- 


^3 


ent  change  in  the  radial  increment  at  breast  height. 
Different  patterns  of  defoliation  and  varying  amounts 
of  protection  are  analyzed,  providing  forest  managers 
with  methods  of  predicting  the  growth  of  trees  in 
stands  under  attack. 

Solomon,  Dale  S.    Use  of  discriminant  equations  to 
classify  birch  in  the  Northeast.    In:   28th  Northeast- 
ern forest  tree  improvement  conference:    Proceed- 
ings 1983;  1982  July  7-9;  Durham,  NH.    Durham, 
NH:    University  of  New  Hampshire;  1983:   77-93. 
Leaf,  seed,  and  bract  measurements  from  three  species 
of  birch  were  used  to  classify  intraspecific  crosses  and 
their  hybrids.   Seed  and  bract  measures  provide  a  suffi- 
cient basis  for  discriminating  among  superior  trees  that 
have  been  selected  as  potential  breeding  stock.   The 
occurrence  of  introgression  in  boti>  the  parents  and 
progeny  can  be  established. 

Solomon,  Dale  S.;  Frank,  Robert  M.   Growth  response  of 
managed  uneven-aged  northern  conifer  stands.    Res. 
Pap.  NE-517.    Broomall,  PA:    U.S.  Department  of 
Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1983.    17  p. 
The  growth  response  of  trees  in  spruce-fir-hemlock 
stands  was  recorded  from  plots  that  were  managed  to 
control  stand  density,  species  composition,  length  of 
harvest  interval,  and  salvage  of  mortality.    Basal  area, 
volume,  and  diameter  increment  are  presented  by  spe- 
cies and  size  classification  for  harvesting  intervals  of  5, 
10,  and  20  years. 

Solomon,  Dale  S.;  Seegrist,  Donald  W.  Growth  and  yield 
analysis  of  thinned  uneven-aged  spruce  and  fir 
stands  in  Mmne.    In:    Planning,  performance  and 
evaluation  of  growth  and  yield  studies;  1979  Sep- 
tember 17-21;  Oxford,  UK  Occas.  Pap.  20.    Oxford, 
UK:   Commonwealth  Forestry  Institute;  1983:   149- 
156. 
The  selection  system  of  silviculture  was  used  to  reduce 
the  growing  stock  in  uneven-aged  spruce-fir  stands 
every  5,  10,  and  20  years.   Statistical  procedures  were 
used  to  estimate  mean  accretion  rates  within  measure- 
ment periods  for  each  of  the  harvesting  cycles.    Likeli- 
hood procedures  for  an  incomplete  multivariate  model 
with  correlated  observations  were  used  to  estimate  the 
mean  vectors.    Although  the  treatment  means  were 
statistically  significant,  the  differences  are  small. 
Differences  among  treatments  may  become  evident  as 
more  measurements  are  taken. 

Solomon,  J.  D.;  Donley,  D.  E.   Bionomics  and  control  of 
the  white  oak  borer.    Res.  Pap.  80-198.    New 
Orleans,  LA:    U.S.  Department  of  Agriculture,  For- 
est Service,  Southern  Forest  Experiment  Station; 
1983.    5  p. 
The  white  oak  borer  is  one  of  the  most  serious  trunk 
borers  of  young  trees  in  the  white  oak  group  in  the 
eastern  United  States.    Adult  beetles,  emerging  from 
late  April  through  May  in  the  South  and  from  mid-May 
to  mid-July  in  its  northern  range,  oviposit  in  the  cambi- 
um through  niches  chewed  in  the  bark.    Newly  hatched 
larvae  tunnel  directly  into  the  sapwood.    Larval  galler- 
ies in  the  trunk  exstend  2  to  6  cm  obliquely  upward,  8 
to  17  cm  vertically,  and  then  turn  back  to  the  bark 
surface.    Part  of  a  brood  develops  in  3  years,  while  the 


remainder  requires  4  years.   The  borer  attacks  trees  3 
to  55  cm  in  diameter  at  breast  height  (dbh),  but  prefers 
stem  diameters  from  9  to  20  cm.    Open-grown  trees  art 
favored  for  attack.    Sap-out  mortality  and  woodpecker 
predation  are  the  major  natural  controls.    Removal  of 
brood  trees  and  managing  for  non-host  species  will  help 
minimize  losses. 

Southard,  Susan  G.;  Houseweart,  Mark  W.;  Jennings, 
Daniel  T.;  Halteman,  William  A.   Size  differences  oil 
laboratory  reared  and  wild  populations  of  Tricho- 
gramma  minutum  (Hymenoptera:  Trichogrammati- 
dae).    Canadian  Entomologist.    114:   693-698;  1982. 
Body  length,  head  width,  and  abdomen  width  were  used 
to  determine  size  differences  between  laboratory- 
reared  and  wild  populations  of  Trichogramma  minutum 
Riley.   Six  separate  groups  of  T.  minutum  were  meas- 
ured:  three  groups  were  from  Sitotroga  cerealella 
(Olivier)  eggs,  two  from  spruce  budworm  Choristoneura 
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fumiferana  (Clemens)  eggs,  and  one  from  wild  popula- 
tions of  spruce  budworm.    Female  T.  minutum  from 
spruce  budworm  (large  host)  eggs  were  significantly 
larger  for  all  body  dimensions  than  T.    minutum  from  S. 
cerealella  (small  host)  eggs.    Male  T.    minutum  from 
field-collected  spruce  budworm  eggs  were  significantly 
larger  for  all  body  dimensions  than  T.   minutum  reared 
for  more  than  one  generation  in  S.   cerealella  eggs. 


Stout,  S.  L.   Computer  program  helps  foresters  write 
prescriptions  for  Allegheny  hardwoods.    Allegheny 
News.    Allegheny  Society  of  American  Foresters; 
1983  Spring:    14-15. 
Research  results  from  the  last  decade  of  research  at 
the  Warren,  Pennsylvania,  Forestry  Sciences  Laborator;j| 
have  been  capsulized  into  a  system  of  stand  inventory, 
analysis,  and  prescription.   The  system,  called  SILVAH, 
for  Silviculture  of  Allegheny  Hardwoods,  is  available 
for  both  manual  and  computer  implementation.   This 
paper  briefly  summarizes  the  inventory  procedures, 
analysis  techniques,  and  prescription-identification 
procedure  called  for  by  the  system,  and  refers  the  read 
er  to  sources  of  further  information. 

Talerico,  Robert  L.   Summary  of  life  history  and  hosts 
of  the  spruce  budworms.    In:    Proceedings,  forest 
defoliator—host  interactions:    A  comparison  be- 
tween gypsy  moth  and  spruce  budworms;  1983  April 
5-7;  New  Haven,  CT.   Gen.  Tech.  Rep.  NE-85. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1983:    1-4. 
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Talerico,  Robert  L.;  Montgomery,  Michael,  tech. 

coords.   Proceedings,  forest  defoliator — host  inter- 
actions:  A  comparison  between  gypsy  moth  and 
spruce  budworms;  1983  April  5-7;  New  Haven,  CT. 
Gen.  Tech.  Rep.  NE-85.    Broomall,  PA:    U.S.    De- 
partment of  Agriculture,  Forest  Service,  Northeast- 
ern Forest  Experiment  Station;  1983.    141    p. 
Fosters  communication  between  researchers  with  ac- 
tive research  projects  designed  to  understand  the  rela- 
tionships between  the  host  plant  and  forest  defoliator 
feeding  behavior,  growth,  and  reproduction. 

Tilghman,  Nancy  G.   Breeding  birds  of  urban  woodlands.s 

In:    Yahner,  Richard  H.,  ed.   Transactions  of  the 
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Northeast  Section,  The  Wildlife  Society:   40th 
Northeast  Fish  and  Wildlife  Conference;  1983  May 
15-18;  West  Dover,  VT.      Publisher  unknown   ;  1983: 
170.    Poster  session  abstract. 
;  effects  of  size  of  woodland,  general  vegetation 
iracteristics,  and  level  of  human  activity  on  the 
eding  bird  communities  of  32  isolated  urban  wood- 
ds  were  examined. 

jhman,  Nancy  G.   Deer  densities  and  forest  regener- 
ation.   In:    1st  Eastern  wildlife  damage  control  con- 
ference, presentation  summaries;  1983  September 
27-30;  Ithaca,  NY.   Ithaca,  NY:   Cornell  University; 
1983:   17.    Abstract. 

ison,  Floyd  G.  The  personal-use  firewood  program 
on  three  national  forests:  a  cost  analysis.    Res.  Pap. 
NE-527.    Broomall,  PA:    U.S.  Department  of  Agri- 
culture, Forest  Service,  Northeastern  Forest  Experi- 
ment Station;  1983.    8  p. 

i  national  forests'  personal-use  firewood  program 
3  studied  to  determine  operating  costs.    Seventeen 
ional  forest  districts  studied  expended  more  than 
18,000  to  provide  more  than  25,000  personal-use 
3wood  permits  during  the  calendar  year  1981;  86 
cent  of  the  permits  were  for  freewood,  mostly  dead 
down  wood.   The  remaining  14  percent  was  for 
■enwood  sold  to  households  in  the  form  of  pickup  load 
es  or  personal-size  boundaries  of  marked  timber. 

nson,  Floyd  G.  Size-volume  classification  of 
Appalachian  hardwood  sawlog  harvesting  residue. 

Southern  Journal  of  Applied  Forestry.    7(1):   24-26; 
1983. 

igth  and  diameter,  not  quality,  limit  the  use  of  low- 
de  roundwood  in  a  number  of  wood  manufacturing 
•cesses;  therefore  the  length,  diameter,  and  volume 
ationship  was  examined  for  bolewood  hardwood  log- 
g  residue  from  sawlog-only  harvesting  operations. 
;imations  were  made  of  available  residue  by  length 
I  minimum  diameter  as  well  as  the  volume  of  bolts  or 
s  of  a  given  diameter  and  length  that  can  be  cut 
m  bolewood  residue. 

>pett,  J.  T.;  Bogle,  A.  L.;  Shigo,  A.  L.    Response  of 
balsam  fir  and  hemlock  roots  to  injuries.    European 
Journal  of  Forest  Pathology.    12:   357-364;  1983. 
ill  wounds  in  balsam  fir  and  hemlock  roots  activated 
!  nonspecific  resistance  mechanisms  of  compart- 
ntalization  in  wood  and  necrophylactic  periderm  in 
•k.   Tangential  bands  of  resin  ducts  localized  around 
;  wounds  constituted  the  barrier  zones  in  the  second- 
I  xylem  of  conifer  roots.    Barrier  zones  were  more 
:ensive  in  roots  that  showed  symptoms  characteristic 
invasion  by  fungi  and  bacteria  after  wounding.    This 
;ervation  supports  an  expanded  definition  of  barrier 
les;  barrier  zones  may  form  not  only  in  response  to 
ichanical  wounds  but  also  in  response  to  xylem  injury 
jsed  by  pathogens. 

itton,  L.  M.;  Martin,  C.  W.;  Hornbeck,  J.  W.;  Pierce, 
R.  S.;  Federer,  C.  A.   Organic  matter  and  nitrogen 
content  of  a  central  hardwood  forest  in  Connecti- 
cut.   In:   Proceedings,  4th  central  hardwood  forest 
conference;  Lexington,  KY;  Lexington,  KY:    Univer- 
sity of  Kentucky;  1982:    271-284. 


Four  adjacent,  6-ha  watersheds  in  a  central  hardwood 
forest  in  Connecticut  are  being  studied  to  assess  the 
impact  of  whole-tree  and  selective  liarvesting  opera- 
tions on  the  forest  ecosystem.   Since  April  1980 
we  have  been  collecting  baseline  data  on  species  distri- 
bution, basal  area,  mass  and  nutrient  content  of  above- 
ground  living  and  dead  trees,  and  on  the  organic  matter 
and  nitrogen  content  of  the  soil.    Before  cutting,  domi- 
nant oak-birch  vegetation  in  tiie  forest  was  80  to  110 
years  old. 

Tritton,  Louise  M.;  Valentine,  H.  T.;  Furnival,  G.  M.   A 
new  procedure  for  estimation  of  tree  biomass  and 
nutrient  content.    In:   Problems  in  forest  biomass 
mensuration  and  growth  and  yield  studies;  1983 
October  3-7;  Orleans,  France.    No.  19.    Paris: 
National  Institute  of  Agronomy  Research;  1983: 
335-341. 
A  new  procedure  for  estimation  of  tree  biomass  was 
developed  and  field-tested  on  eight  felled  trees  of  vari- 
ous species  and  diameters.    A  combination  of  random- 
ized branch  sampling  and  importance  sampling  was  used 
to  select  a  disk  from  each  tree  with  probability  propor- 
tional to  size.   The  fresh  weight  of  each  tree  was  esti- 
mated from  the  weight-per-unit-thickness  of  the  appro- 
priate disk,  and  the  estimate  was  compared  with  the 
actual  fresh  weight  of  the  tree.   Sampling  errors  ranged 
from  5.6  to  14.4  percent  of  the  actual  fresh  weights  of 
the  trees.   The  procedure  described  is  efficient,  accur- 
ate, and  can  be  used  to  estimate  dry  weight,  volume,  or 
nutrient  content  as  well  as  fresh  weight. 

Tubbs,  Carl  H.   Avoidance  mechanisms  in  allelopathic 
relationships  of  sugar  maple  and  yellow  birch.   In: 

America's  hardwood  forests— opportunities  unlimit- 
ed.   Proceedings,  1982  convention  of  the  Society  of 
American  Foresters;  1982  September  19-22;  Cincin- 
nati, OH.    Washington,  DC:   Society  of  American 
Foresters;  1983:    189-193. 
Seedling  sugar  maple  survive  far  better  than  yellow 
birch  in  environments  suitable  for  good  growth  of  both 
even  though  birch  is  the  faster  growing  species.    One 
reason  for  the  success  of  maple  when  growing  with 
birch  is  that  maple  produces  a  chemical  that  inhibits 
growth  of  birch.   In  spite  of  this  and  other  advantages 
of  maple,  some  birch  survive;  apparently  birch  and 
maple  partition  the  soil  resource  since  their  root- 
growth  rhythms  are  opposed.    Other  possibilities  for 
escape  of  birch  from  maple  competition  are  discussed. 

Tubbs,  Carl  H.   R^eneration  of  quality  northern  hard- 
woods.   In:   Proceedings,  hardwood  forest  manage- 
ment and  utilization  symposium;  1982  October  25- 
26;  Orono,  ME.    Misc.  Rep.  279.   Orono,  ME:    Uni- 
versity of  Maine,  Maine  Agricultural  Experiment 
Station;  1983:   6-9. 

The  regeneration  of  high-quality  northern  hardwoods 

and  the  means  of  attaining  regeneration  objectives  are 

discussed. 

Tubbs,  Carl  H.;  Jacobs,  Rodney  D.;  Cutler,  Dick. 

Northern  hardwoods.    In:   Silvicultural  systems  for 
the  major  forest  types  of  the  United  States.    Agric. 
Handb.  445.    Washington,  DC:    U.S.  Department  of 
Agriculture,  Forest  Service;  1983:    121-127. 
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U.S.  Department  of  Agriculture,  Forest  Service.   Wood 
defects  -  from  tree  to  product.    NE-INF-55-83. 
Broomall,  PA:  U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1983.    9  p. 

Valentine,  Harry  T.    An  approach  to  modeling  the 
consequences  of  beech  mortality  from  beech  bark 
disease.    In:    Proceedings,  I.U.F.K.O.  beech  bark 
disease  working  party  conference;  1982  September 
26  -  October  8;  Hamden,  CT.   Gen.  Tech.  Rep.  WO- 
37.    Washington,  DC:    U.S.  Department  of  Agricul- 
ture, Forest  Service;  1983:    134-137. 
Changes  to  an  extant  model  of  forest  growth  and  tran- 
sition that  allow  an  evaluation  of  the  consequences  of 
beech  bark  disease  are  outlined.    Required  are  a  func- 
tion to  scale  beech  growth  for  the  effects  of  beech  bark 
disease,  a  function  to  predict  beech  mortality  from 
beech  bark  disease,  and  a  function  that  predicts  root- 
sprout  regeneration  of  beech. 

Valentine,  Harry  T.   Budbreak  and  leaf  growth  functions 
for  modeling  herbivory  in  some  gypsy  moth  hosts. 

Forest  Science.    29(3):    607-617;  1983. 
Functions  are  reported  that  predict  percent  budbreak 
and  average  leaf  dry  weight  from  elapsed  degree-days 
(threshold  =  4.40C)  for  six  important  hosts  of  the  gypsy 
moth:   Quercus  alba,  g.  rubra,  ^.  velutina,  Fagus 
grandifolia,  Acer  rubrurn,  and  A.  saccharum.    Budbreak 
observations  are  summarized  for  Betula  lenta  and  B. 
alleghaniensis.    Day  105  was  the  best  single  date  to 
start  counting  degree-days  to  predict  percent  budbreak 
for  all  species,  years,  and  locations.   Simultaneous  solu- 
tion of  the  red  oak  leaf  growth  function  and  published 
gypsy  moth  larval  growth  and  consumption  functions 
predicted  that  an  average  larva  will  consume  about 
1,115  mg  dry  leaf  weight,  and  drop  about  156  mg. 

Valentine,  Harry  T.    Defoliation  induced  changes  in 
foliage  chemistry  and  effects  on  gyi>sy  moth  pupal 
weight.    In:    Parker,  Bruce  L.;  Hanson,  Patricia  M.; 
Teillon,  H.  Brenton,  eds.    Proceedings,  15th  annual 
Northeastern  forest  insect  work  conference;  1982 
March  11;  Portland,  ME.    MP  108.    Burlington,  VT: 
University  of  Vermont  Agricultural  Experiment 
Station;  1983:   2.    Abstract. 
Results  of  induced  defoliation  showed  that  the  concen- 
tration of  most  constituents  changed  from  year  to  year 
and  that  defoliation  treatment  did  little  to  augment 
these  changes  in  either  species. 

Valentine,  Harry  T.  The  influence  of  herbivory  on  the 
net  rate  of  increase  of  gypsy  moth  abundance:   A 
modeling  analysis.    In:    Proceedings,  forest-defolia- 
tor—host  interactions:    A  comparison  between  gypsy 
moth  and  spruce  budworms;  1983  April  5-7;  New 
Haven,  CT.   Gen.  Tech.  Rep.  NE-85.    Broomall,  PA: 
U.S.  Department  of  Agriculture,  Forest  Service, 
Northeastern  Forest  Experiment  Station;  1983:   105- 
111. 
A  differential  equation  model  of  gypsy  moth  abundance, 
average  larval  dry  weight,  and  food  abundance  was  used 
to  analyze  the  effects  of  changes  in  foliar  chemistry  on 
the  net  per  capita  rate  of  increase  in  a  gypsy  moth 
population.   If  relative  consumption  rate  per  larva  is 
unaffected  by  herbivory,  a  reduction  in  the  nutritional 


value  of  foliage  reduces  the  net  rate  of  increase  at 
relatively  low  larval  densities,  and  increases  the  larval 
density  needed  to  bring  about  starvation.   This  result  is 
achieved  by  reducing  larval  assimilation  efficiency,  or 
by  increasing  larval  death  rate,  or  both,  in  response  to 
declining  nutritional  value  of  foliage  associated  with 
herbivory. 

Valentine,  Harry  T.;  Wallner,  William  E.;  Wargo,  Philip 
M.   Nutritional  changes  in  host  foliage  during  and 
after  defoliation,  and  their  relation  to  the  weight  of 
gypsy  moth  pupae.    Oecologia  (Berlin).    57:   298-302; 
1983. 
Black  oak  and  gray  birch  trees  were  defoliated  in  0,  1, 
2,  or  3  successive  years.   Concentrations  of  8  minerals, 
4  sugars,  and  25  amino  acids  in  the  foliage  of  these 
trees  were  measured  when  gypsy  moth  reared  on  them 
were  in  instars  I,  III,  IV,  and  V.   These  concentrations 
were  tested  for  changes  among  years,  and  changes  due 
to  previous-  and  current-year  defoliations.    Most  foliar 
constituents  varied  in  concentration  from  year  to  year, 
though  relatively  few  were  affected  by  current  or  prev- 
ious defoliations.    Some  implications  of  the  apparent 
relations  for  gypsy  moth  larval  growth  and  population 
dynamics  are  discussed. 

Vogel,  Willis  G.    Ecological  considerations  in  designing 
and  selecting  reclamation  equipment.    In:   Vegeta- 
tive rehabilitation  &  equipment  workshop:   37th 
annual  report;  1983  February  13-14;  Albuquerque, 
NM.    Missoula,  MT:   Equipment  Development 
Center,  USDA  Forest  Service;  1983:   59-63. 
It  has  been  recommended  that  the  Vegetative  Rehabili- 
tation and  Equipment  Workshop  identify  and  promote  a 
better  understanding  of  the  ecology  of  the  land  to  be 
treated  as  a  first  step  in  designing  and  modifying  equip- 
ment.  The  precept  also  is  applicable  to  the  selection  of 
existing  equipment.    This  paper  describes  where  and 
how  ecological  principles  may  relate  to  and  be  consid- 
ered in  the  design,  modification,  and  selection  of  equip- 
ment for  reclaiming  and  vegetating  disturbed  lands. 

Vogt,  A.  R.;  Redett,  R.  B.;  Foulger,  A.  N.;  Barnard,  J. 
E.   Ohio's  forests  are  growing.    Ohio  Woodlands. 
21(4):  4-5,  9;  1983. 

Wallace,  Oliver  P.;  Leak,  William  B.    Returns  from 
short-term  ownership  of  two  northern  hardwood 
lots.    In:    Proceedings,  New  England  section  63rd 
annual  winter  meeting;  the  future  of  forests  in  New 
England  and  Eastern  Canada;  1983  March  9-11; 
Burlington,  VT.   SAF  83-05,  Book  II.    Burlington,  VT: 
New  England  Section,  Society  of  American  Forest- 
ers; 1983:    107-111. 
Timberland  ownership  in  New  England  traditionally  has 
had  a  high  turnover  rate.    Average  tenure  varies  from 
about  10  to  25  years,  depending  upon  the  type  of  owner. 
We  have  assumed  a  15-year  ownership  period,  and  at- 
tempted to  assess  the  consequences  of  such  short  ten- 
ure on  the  management  of  non-industrial  woodlots  in 
New  Hampshire. 

Wallin,  Walter  B.  Computerized  pallet  design  proced- 
ures are  here  to  stay.  Pallet  Enterprise.  2(6):  23- 
24; 1983. 
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(uring  the  past  10  years,  the  pallet  manufacturing 
idustry  has  graduated  from  using  a  trial-and-error 
roeess  for  designing  pallets  to  adoption  of  a  sophisti- 
ated  computerized  process  employing  the  newest  engi- 
eering  design  procedures  coupled  with  an  economic 
valuation  of  the  design.   This  procedure  enables  the 
lanufacturer  to  employ  any  desired  mix  of  species  to 
reduce  a  pallet  that  will  safely  support  the  loads  in- 
snded  and  provide  the  buyer  a  pallet  with  the  desired 
fe  expectancy  and  cost  per  trip.   The  future  of  the 
allet  producing  industry  is  committed  to  using  comput- 
rs  as  a  necessary  tool  which  is  equally  as  essential  as 
he  saws  and  nailing  machines. 

/allin,  Walter  B.;  Whitenack,  Kenneth  R.   Application 
of  joint  performance  criteria  to  pallet  design. 

Pallet  Enterprise.    1(5):   24-26;  1982. 

/allin,  Walter  B.;  Whitenack,  Kenneth  R.   Fastener 
equivalence  guides — supplementary  considerations. 

Pallet  Enterprise.    2(1):   25-27;  1982. 

/allin,  Walter  B.;  Whitenack,  Kenneth  R.    Fastener 
equivalence  guides  for  wooden  pallets.    Pallet  En- 
terprise.   1(6):   25-29;  1982. 
rocedures  are  presented  for  determining  equivalent 
allet  joint  performance  with  respect  to  the  new  pallet 
tandards  published  by  the  National  Wooden  Pallet  and 
Container  Association.    Fastener  quality  index  (FQI) 
nd  fastener  shear  index  (FSI)  are  discussed  as  they 
slate  to  the  joint  characteristics  and  the  pallet  stand- 
rds.    Nail  manufacturers  can  compute  the  FQI  and  FSI 
3r  their  fasteners  from  measurements  of  wire  diamet- 
r,  thread-crest  diameter,  number  of  helixes  per  inch, 
nd  MIBANT  bend  angle.   The  pallet  manufacturer, 
nowing  the  FQI  and  FSI  of  the  fastener,  can  then  de- 
ermine  the  appropriate  fastener  for  any  pallet  constru- 
tion  based  on  the  end-use  requirements  of  the  pallet 
ser. 

/allner,  William  E.   Gypsy  moth  and  the  forest  land 
manager.    Connecticut  Timber  Trends.    4(1):   4,5,8; 
1983. 
he  first  of  a  series  of  articles  aimed  at  providing 
'oodland  owners  and  managers  with  information  upon 
'hich  to  base  their  decisions  about  dealing  with  the 
ypsy  moth. 

/allner,  William  E.   Gypsy  moth  host  interactions:    A 
concept  of  room  and  board.    In:    Proceedings,  forest 
defoliator— host  interactions:    A  comparison  be- 
tween gypsy  moth  and  spruce  budworms;  1983  April 
5-7;  New  Haven,  CT.    Gen.  Tech.  Rep.  NE-85. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1983:   5-8. 
he  influence  of  host  type  and  condition  on  the  bioeeol- 
gy  of  gypsy  moth  are  discussed  from  the  viewpoint  of 
Dom  and  board.    Larval  establishment  was  higher  on 
referred  hosts;  less  than  5  percent  migrated  off  them, 
'onpreferred  hosts  lost  10  to  25  percent  of  the  larvae, 
usceptibility  of  gypsy  moth  larvae  to  nucleopolyhedro- 
is  virus  increased  following  1  or  2  years  of  defoliation. 

/allner,  William  E.;  Dubois,  Normand  R.;  Grinberg, 
Phyllis  S.   Alteration  of  parasitism  by  R<^as  lyman- 


triae  (Hymenoptera:  Braconidae)  in  Bacillus  thuring- 
iensis-stressed  gypsy  moth  (Lepidoptera:   Lymantri- 
idae)  hosts.    Journal  of  Economic  Entomology. 
76(2):    275-277;  1983. 
The  addition  of  a  sublethal  dose  of  Bacillus 
thuringiensis  Berliner  (Bt)  to  diet  fed  to  Lymantria 
dispar  (L.)  prolonged  developmental  time  of  2nd  instars 
up  to  3  days.    Extension  of  developmental  time 
increased  parasitism  by  Rogas  lymantriae  Watanabe, 
which  prefers  2nd  instars  less  than  5  days  old.    How- 
ever, L.  dispar  larvae  fed  on  Bt-diet  yielded  significant- 
ly fewer  female  JR.  lymantriae  than  those  fed  only  diet; 
Bt  reduced  L.  dispar  larval  size  and  prompted  oviposit- 
ing R.  lymantriae  to  deposit  more  unfertilized  eggs. 
Use  of  a  sublethal  dose  of  Bt  for  initial  establishment 
of  R.   lymantriae  and  its  effect  on  the  level  of  parasit- 
ization  of  gypsy  moth  are  discussed. 

Walters,  Russel  S.   Sugar  maple  sap  collection.    In: 

Sugar  maple  research:   sap  production,  processing, 
and  marketing  of  maple  syrup.   Gen.  Tech.  Rep.  NE- 
72.    Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1982:    16-24. 
Discusses  methods  for  collecting  maple  sap:   bucket 
collection,  plastic  bags,  and  plastic  pipelines. 

Walters,  RusseU  S.  Sugarbush  management.   In:  Sugar 
maple  research:   sap  production,  processing,  and 
marketing  of  maple  syrup.   Gen.  Tech.  Rep.  NE-72. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1982:   25-37. 
Discusses  management  needs  for  improving  and  devel- 
oping sugarbushes. 

Walters,  Russell  S.;  Yawney,  Harry  W.   Sugar  maple 
tapholes.    In:   Sugar  maple  research:   sap  produc- 
tion, processing,  and  marketing  of  maple  syrup. 
Gen.   Tech.  Rep.  NE-72.    Broomall,  PA:    U.S.    De- 
partment of  Agriculture,  Forest  Service,  Northeast- 
ern Forest  Experiment  Station;  1982:   8-15. 
Discusses  characteristics  of  the  tapholes,  such  as  diam- 
eter, depth,  location,  number  and  so  on. 

Wargo,  Philip  M.    Armillaria  mellea  and  mortality  of 
beech  affected  by  beech  bark  disease.   In:   Proceed- 
ings, I.U.F. R.O.  beech  bark  disease  working  party 
conference;  1982  September  26  -  October  8; 
Hamden,  CT.   Gen.  Tech.  Rep.  WO-37.    Washington, 
DC:    U.S.  Department  of  Agriculture,  Forest 
Service;  1983:   81-88. 
The  role  of  Armillaria  mellea  in  the  mortality  of  beech 
trees  affected  by  beech  bark  disease  was  determined  by 
excavating  root  systems  of  beech  trees  infested  by 
beech  scale  or  also  infected  by  the  bark  fungus,  Nectria 
coccinea  var.  faginata.    Only  trees  infected  by  Nectria 
showed  any  effect  on  the  root  system.   They  had  fewer 
4th-order  nonwoody  branch  roots  and  less  starch  than 
trees  only  infested  by  scale.    A.  mellea  colonized  roots 
only  on  Nectria-infested  trees  and  was  found  consisten- 
tly on  roots  associated  circumferentially  with  areas  of 
stem  bark  necrosis  caused  by  Nectria. 

Wargo,  Philip  M.    Effects  and  consequences  of  stress  on 
root  physiology.    Journal  of  Arboriculture.    9(7): 
173-176;  1983. 


Because  roots  are  out  of  sight,  they  are  loo  often  out  of 
mind  when  the  effects  of  stress  on  overall  tree  con- 
dition are  considered.    A  description  and  discussion  of 
tree  root  structure  and  function  is  followed  by  some 
basic  information  on  root  physiology.    The  effects  of 
various  stresses  that  affect  the  roots  directly  and  indir- 
ectly are  considered  in  relation  to  root  structure  and 
physiology,  and  the  consequences  of  altered  root  physi- 
ology on  tree  health  are  discussed. 

Wargo,  Philip  M.  The  interaction  of  Armillaria  mellea 
with  phenolic  compounds  in  the  bark  of  roots  of 
black  oak.    Phytopathology.    73(5):   838;  1983. 
Abstract  A574. 

Wargo,  Philip  M.;  Houston,  David  R.;  LaMadeleine, 
Leon  A.   Oak  decline.    For.  Insect  &  Dis.  Leafl.  165. 
Washington,  DC:    U.S.  Department  of  Agriculture, 
Forest  Service;  1983.    8  p. 
Oak  decline  is  initiated  by  stresses,  which  can  disappear 
before  effects  are  manifested.    A  systematic  evaluation 
of  the  problem  can  usually  reveal  the  initiating  factors 
and  the  agents  responsible  for  mortality.    Practices  to 
promote  good  tree  health  can  reduce  the  potential  im- 
pacts of  damage  by  oak  decline. 

Wargo,  Philip  M.;  Montgomery,  Michael  E.   Coloniza- 
tion by  Armillaria  meUea  and  Agrilus  bilineatus  of 
oaks  injected  with  ethanol.    Forest  Science.   29(4): 
848-857;  1983. 
Roots  of  undefoliated  black  and  white  oaks  were  inject- 
ed with  water  or  ethanol  (5,  20,  or  50  percent)  to  deter- 
mine if  ethanol  could  induce  invasion  by  Agrilus 
bilineatus  and/or  Armillaria  mellea— two  secondary 
invaders  commonly  associated  with  mortality  of  defoli- 
ated trees.   Trees  of  both  species  injected  with  50  per- 
cent ethanol  experienced  greater  attack  by  A. 
bilineatus  and  had  the  greatest  amount  of  tissue  necro- 
sis up  the  stem  than  trees  in  the  other  treatments.    A. 
mellea  colonized  roots  of  both  oak  species  that  were 
injected  with  20  or  50  percent  ethanol,  but  colonization 
was  greater  in  trees  injected  with  50  percent  ethanol. 
The  fungus  was  confined  mainly  to  tissues  killed  by  the 
ethanol. 

Wartluf t,  Jeffrey  L.   How  to  season  firewood.    Popular 

Mechanics.    160(3):    122;  1983. 
Ten  cords  of  Appalachian  hardwood  firewood  were  test- 
ed to  determine  drying  time  and  the  effect  of  season  of 
year,  species,  piece  length,  splitting,  stacking  method, 
exposure,  cover,  and  solar  assistance  on  the  drying  rate. 
Results  indicated  that  firewood  should  be  cut  to  length, 
split,  and  covered  at  least  4  summer  months  before  the 
heating  season.    Use  of  a  solar  dryer  can  double  the 
summer  drying  rate. 

Wartluft,  Jeffrey  L.   Seasoning  Appalachian  hardwood 

firewood.  In:  Proceedings,  6th  international  FPRS 
industrial  wood  energy  forum  '82;  1982  March  8-10; 
Washington,  DC.  Dubuque,  lA:  Kcndall/Uunt  Pub- 
lishing Company;  1983:   175-186.    Vol.1. 

Wendel,  G.  W.;  Della-Bianca,  Lino;  Russell,  James; 

Lancaster,  Kenneth  F.   Eastern  white  pine,  including 
eastern  hemlock.    In:  Final  environmental  impact 
statement  for  the  regional  guide—Eastern  Region. 


Milwaukee,  Wl:  U.S.  Department  of  Agriculture, 
Forest  Service,  Eastern  Region;  1983:  D-74-84. 

Wendel,  G.  W.;  Della-Bianca,  Lino;  Russell,  James; 
Lancaster,  Kenneth  F.   Eastern  white  pine,  including 
eastern  hemlock.    In:   Silvicultural  systems  for  the 
major  forest  types  of  the  United  States.    Agric. 
Mandb.  445.    Washington,  DC:    U.S.    Department  of 
Agriculture,  Forest  Service;  1983:   131-134. 

Weseloh,  R.  M.;  Andreadis,  T.  G.;  Moore,  R.  E.  B.; 
Anderson,  J.  F.;  Dubois,  N.  R.;  Lewis,  F.  B.    Field 
confirmation  of  a  mechanism  causing  synergism 
between  Bacillus  thuringiensis  and  the  gypsy  moth 
parasitoid,  Apanteles  melanoscelus.   Journal  of 
Invertebrate  Pathology.    41:   99-103;  1983. 

Wharton,  Eric  H.   Changing  attitudes  at>out  tree  mer- 
chantability in  the  Northeast.    Northern  Logger. 
32(7):    16-17;  1983. 
Merchantability  limits  only  recently  have  been  extend- 
ed to  include  tree  tops,  poorly  formed  trees,  rotten 
trees,  and  small  trees.   This  increased  resource 
is  being  recovered  today  by  whole-tree  chipping. 
Recent  tree  biomass  studies  show  that  47  percent  of 
the  total  resource  is  in  nonconventional  sources  of  woo(i 
material. 

Wharton,  Eric  H.;  Bones,  James  T.   Biomass  assessment 
of  the  aboveground  wood  resource.   In:   Proceedings 
6th  international  FPRS  industrial  wood  energy  for- 
um '82.    1982  March  8-10;  Washington,  DC. 
Dubuque,  lA:   Kendall/Hunt  Publishing  Co.;  1983: 
106-109. 
In  the  future,  inventory  data  will  be  needed  for  a  more 
complete  range  of  resource  attributes  so  that  planners 
will  be  able  to  determine  the  optimum  mix  of  forest 
products.    For  this  reason,  timber  on  low  productivity 
lands,  dead  and  down  trees,  wood  on  nonforest  areas 
such  as  fencerows,  and  scattered  trees  in  urban  areas 
must  be  given  more  consideration.    And,  as  wildlife  and: 
range  habitat  information  begins  to  be  collected,  esti- 
mates of  shrub  biomass  will  be  needed. 

White,  M.  S.;  Curtis,  M.  L.;  Sarles,  R.  L.;  Green,  D.  W. 
Effects  of  outside  storage  on  the  energy  potential  oo 
hardwood  particulate  fuels:   Part  I.    Moisture  con- 
tent and  temperature.    Forest  Products  Journal. 
33(6):    31-38;  1983. 
Three  fuels— hardwood  whole-tree  chips,  bark,  and  saw 
dust— were  stored  in  piles  10,  15,  and  20  feet  high.   In- 
ternal pile  temperatures  rose  rapidly  during  the  first 
weeks  to  highs  of  450C  for  whole-tree  chips  and  730C 
for  bark  and  sawdust.   In  the  bark  and  chip  piles,  these 
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temperatures  fluctuated  seasonally.   The  interior  temp    ifpi 
erature  of  the  sawdust  pile  was  insensitive  to  ambient    ptii 
temperature  changes  and  declined  slowly  throughout 
the  remainder  of  the  study.    Within  the  first  60  to  120   Iflioi 
days  of  storage,  the  surfaces  of  all  piles  became  salur 
ated  with  moisture.   The  interior  zones  of  the  bark  and  ||«|p( 
sawdust  piles  remained  at  or  slightly  above  the  original 
moisture  content  (MC)  while  the  corresponding  regions 
of  the  chip  pile  exhibited  some  drying.    After  1  year's 
time,  the  weighted  average  MCs  of  chips,  bark,  and 
sawdust  increased  by  84,  108,  and  191  percent,  respect 
ively,  over  the  original  MCs. 
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lite,  M.  S.;  Curtis,  M.  L.;  Sarles,  R.  L.;  Green,  U.  W. 
Effects  of  outside  storage  on  the  energy  potential  of 
hardwood  particulate  fuels:    Part  n.    Higher  and  net 
heating  values.    Forest  Products  Journal.    33(11/12): 
61-65; 1983. 
gher  heating  values  of  hardwood  whole-tree  chips, 
rk,  and  sawdust  declined  by  9,  7,  and  3  percent,  re- 
ectively  by  the  end  of  1  year.   These  decreases, 
upled  with  increases  in  moisture  content,  resulted  in 
jnificant  declines  in  average  net  heating  values.    Af- 
r  1  year  of  storage  in  15-foot  piles,  average  net  heat- 
5  values  of  whole-tree  chips,  sawdust,  and  bark  de- 
ined  by  24,  40,  and  50  percent,  respectively.    Over 
If  of  the  decline  took  place  in  the  first  60  days. 
hole-tree  chips  lost  less  when  stored  in  20-foot  piles 
an  when  stored  in  10-  or  15-foot  piles.    Losses  can  be 
duced  by  storing  larger  sized  particles,  increasing  pile 
lights,  and  shortening  storage  cycles  to  60  days  or 
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iant,  H.  V.,  Jr.;  Lamson,  N.  I.   Site  index  equations  for 
evenaged  stands  in  northwestern  West  Virginia. 

West  Virginia  Forestry  Notes.    10:    11-12;  1983. 
juations  are  presented  for  previously  published  site- 
dex  prediction  tables  for  northern  red,  scarlet,  black, 
lite,  and  chestnut  oaks  in  northwestern  West  Virginia. 
)r  northern  red,  scarlet,  and  black  oaks,  88  percent  of 
e  formula  values  were  within  +1  foot  of  the  table 
lues;  for  white  and  chestnut  oaks  93  percent  of  the 
rmula  values  were  within  +1  foot  of  the  table  values. 

idmann,  Richard  H.    Pulpwood  production  in  the 

Northeast— 1981.    Resour.  Bull.  NE-76.    Broomall, 
PA:    U.S.  Department  of  Agriculture,  Forest  Serv- 
ice, Northeastern  Forest  Experiment  Station;  1983. 
23  p. 
lis  annual  report  contains  information  compiled  from 
canvass  of  all  pulpmills  that  use  pulpwood  produced  in 
e  14  Northeastern  states.    From  1980  to  1981,  pulp- 
sod  production  decreased  2  percent,  roundwood  pro- 
iction  dropped  less  than  1  percent,  and  chipped  resi- 
les dropped  6  percent.    Current  pulpwood  production 
8.3  million  cords,  of  which  6.1  million  cords  are 
undwood  and  2.2  million  cords  are  from  chipped  man- 
acturing  residues. 

idmann,  Richard  H.   Pulpwood  production  in  the 
Northeast— 1982.    Resour.  Bull.  NE-79.    Broomall, 
PA:    U.S.  Department  of  Agriculture,  Forest  Serv- 
ice, Northeastern  Forest  Experiment  Station;  1983. 
22  p. 
le  annual  report  contains  information  compiled  from  a 
mvass  of  all  pulpmills  that  use  pulpwood  produced  in 
le  14  Northeastern  states.   In  1982,  6.3  million  cords 
■  pulpwood  roundwood  were  harvested  from  the  forests 
'  the  Northeast  Region.   This  was  a  new  high  for 
lundwood  production.   In  addition,  2.1  million  cords  of 
lipped  sawmill  slabs,  edgings,  and  other  manufacturing 
isidues  were  used  for  the  production  of  pulp.   Total 
ilpwood  production  was  2  percent  more  than  the  1981 
■oduction,  making  the  1982  production  just  shy  of  the 
icord  high  set  for  the  Northeast  in  1980. 

idmann,  Richard  H.;  Brooks,  Robert  T.,  Jr.;  Rowland, 
E.  Bruce.  Pulpwood  harvest  intensity  in  the  North- 
east—1981.    Tech.  Note  B51.    Norris,  TN: 


Tennessee  Valley  Authority,  Division  of  Land  and 

Forest  Resources;  1983.    19  p. 
Graphics  illustrating  1981  data  for  pulpwood  production 
and  intensity  are  shown  by  county  for  14  Northeastern 
states.    A  brief  explanation  of  the  graphics  is  included. 

Wilkinson,  R.  C.    A  reexamination  of  the  relationship 
between  bark  thickness  and  susceptibility  of  eastern 
white  pine  to  white-pine  weevil  attack.    In:   Pro- 
ceedings, 28th  Northeastern  forest  tree  improve- 
ment conference;  1982  July  7-9;  Durham,  NH. 
Durham,  NH:    University  of  New  Hampshire;  1983: 
134-139. 
The  relationship  between  bark  thickness  at  breast 
height  and  susceptibility  of  eastern  white  pine  to  re- 
peated attacks  by  the  while-pine  weevil  was  reexam- 
ined.   The  least  weeviled  trees  in  a  25-year-old  proven- 
ance test  plantation  had  the  thinnest  bark,  but  overall 
the  correlation  between  number  of  weevil  attacks  and 
bark  thickness  was  low  (r=.24).   The  least  weeviled 
trees  were  also  the  smallest  in  diameter  at  breast 
height  (d.b.h.),  and  the  correlation  between  d.b.h.   and 
bark  thickness  was  high.    Mean  bark  thickness  adjusted 
for  variation  in  d.b.h.  by  covariance  analysis  was  not 
significantly  related  to  numbers  of  weevil  attacks,  and 
bark  thickness  varied  widely  within  trees.   Therefore, 
bark  thickness  at  breast  height  does  not  seem  to  be  a 
reliable  criterion  for  distinguishing  highly  susceptible 
from  more  weevil-resistant  white  pines. 

Wilkinson,  R.  C.   Seed  source  variation  in  susceptibility 
of  eastern  white  pine  to  white-pine  weevil  attack. 

In:    Proceedings,  28th  Northeastern  forest  tree  im- 
provement conference;  1982  July  7-9;  Durham,  NH. 
Durham,  NH:    University  of  New  Hampshire;  1983: 
126-133. 
Variation  in  susceptibility  of  21  geographic  seed  sources 
of  eastern  white  pines  to  white-pine  weevil  attacks 
over  an  11 -year  period  in  a  southern  Maine  provenance 
test  plantation  was  examined.   Trees  from  southern  and 
western  sources  were  among  the  most  heavily  weeviled 
but  there  also  was  stand-to-stand  variation  within 
states.   Seed  collections  from  weevil-resistant  stands 
could  be  used  for  reforestation  of  white  pine  in  high- 
risk  areas  of  New  England. 

Wilkinson,  Ronald  C.    Leader  and  growth  characteris- 
tics of  eastern  white  pine  associated  with  white  pine 
weevil  attack  susceptibility.    Canadian  Journal  of 
Forest  Research.    13(1):    78-84;  1983. 
Seven  morphological  and  growth  characteristics  of  208 
eastern  white  pine  leaders,  measured  when  the  trees 
were  22  years  old,  along  with  heights  and  diameters 
were  examined  in  relation  to  susceptibility  to  white- 
pine  weevil  attack. 

Willis,  Raymond  B.;  MuUins,  Gregory  L.   Automated 
analysis  for  water  alkalinity.   Analytical  Chemistry. 
55(7):    1175-1176;  1983. 
The  automated  method  for  determining  alkalinity  has 
been  modified  to  enable  measurement  of  concentrations 
from  10  to  500  mg/1  of  CaCO^.    Previous  automated 
methods  did  not  'illow  measurements  below  100  mg/1. 
Results  obtained  with  two  automated  instruments  and 
the  manual  titration  method  were  compared. 


39 


Wilson,  C;  Shigo,  A.  L.;  Pusey,  A.  Long  live  the  peach 
tree.  American  Fruit  Grower.  1983  February:  22- 
24. 

Wood,  Robert  E.;  Wargo,  Philip  M.   Biological  evalua- 
tion.   Rate  of  decline  of  Rio  Grande  cottonwoods 
subjected  to  flood  plain  aggradation  and  other  envi- 
ronmental stresses.    Albuquerque,  NM:    U.S.  Depart- 
ment of  Agriculture,  Southwestern  Region,  State 
and  Private  Forestry,  Forest  Pest  Management; 
1982;  For.  Pest  Mgmt.  Rep.  R-3  83-4.    6  p. 
Rio  Grande  cottonwoods  growing  in  the  wash  running 
through  the  Chaco  Canyon  in  Chaco  Culture  National 
Historical  Park,  New  Mexico,  were  examined  in  Sep- 
tember of  1982  to  determine  the  extent  of  dieback  and 
decline  caused  presumably  by  a  late  spring  frost  in  May 
1980.    Excavation  and  observation  indicated  that  flood 
plain  aggradation  in  the  wash  is  continually  burying  the 
roots  of  the  tree  creating  an  unfavorable  environment 
for  growth  and  reproduction  of  the  trees.    Dieback  of 
the  trees  had  been  occurring  since  at  least  the  mid 
1970's  and  was  accelerated,  not  caused,  by  the  spring 
freeze  in  1980.    Except  for  a  few  scattered  individuals 
the  stand  will  be  dead  by  2000  AD;  it  can  only  be  main- 
tained by  artificial  regeneration. 

Yaussy,  D.  A.;  Brisbin,  R.  L.    Multivariate  regression 
model  for  predicting  lumber  grade  volumes  of  north- 
ern red  oak  sawlc^.    Res.  Pap.  NE-536.    Broomall, 
PA;    U.S.  Department  of  Agriculture,  Forest  Serv- 
ice, Northeastern  Forest  Experiment  Station;  1983. 
Up. 
A  multivariate  regression  model  was  developed  to  pre- 
dict green  board-foot  yields  for  the  seven  common 
lumber  grades  processed  from  northern  red  oak  factory 
logs.   The  model  may  be  modified  to  predict  various 
combinations  of  lumber  grades. 

Yawney,  Harry  W.   Planting  sugar  maple.    In:   Sugar 
maple  research:   sap  production,  processing,  and 
marketing  of  maple  syrup.    Gen.  Tech.  Rep.  NE-72. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1982:   53-60. 
Discusses  conditions  for  planting  sugar  maple  on  a  suit- 
able site  with  weed  control  and  protection  from  animal 
damage. 

Yawney,  Harry  W.;  Donnelly,  John  R.    Rooting  and 
overwintering  sugar  maple  cuttir^.    In:   Sugar 
maple  research:   sap  production,  processing,  and 
marketing  of  maple  syrup.   Gen.  Tech.  Rep.  NE-72. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1982:    61-70. 

Discusses  rooting  sugar  maple  cuttings,  which  are  the 

major  emphasis  in  the  Northeastern  Forest  Experiment 

Station's  vegetative  propagation  program. 
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Abstract 

This  user's  guide  presents  operating  instructions  for 
OAKSIM,  an  individual-tree  growth  and  yield  simulator 
for  managed,  even-aged,  upland  oak  stands.    OAKSIM 
can  make  growth  and  yield  projections  for  various 
thinning  alternatives  for  up  to  50  years.    The  general 
structure  and  operation  of  OAKSIM,  program  control 
information,  data  formats,  program  output,  and 
examples  of  thinned  and  unthinned  projections  are 
included. 


Note: 

The  computer  program  described  in  this  publication 
is  available  on  request  with  the  understanding  that  the 
U.S.  Department  of  Agriculture  cannot  assure  its 
accuracy,  completeness,  reliability,  or  suitability  for 
any  other  purpose  than  that  reported.   The  recipient 
may  not  assert  any  proprietary  rights  thereto  nor 
represent  it  to  anyone  as  other  than  a  Government- 
produced  computer  program.  For  cost  information  write 
Donald  E.  Hilt,  Forestry  Sciences  Laboratory,  USDA 
Forest  Service,  Northeastern  Forest  Experiment 
Station,  359  Main  Road,  Delaware,  OH  43015. 

The  use  of  trade,  firm,  or  corporation  names  in  this 
publication  is  for  the  information  and  convenience  of 
the  reader.   Such  use  does  not  constitute  an  official 
endorsement  or  approval  by  the  U.S.  Department  of 
Agriculture  or  the  Forest  Service  of  any  product  or 
service  to  the  exclusion  of  others  that  may  be  suitable. 
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'his  version  of  OAKSIM  represents  an  initial 


t  to  give  users  a  functional  individual-tree 
th  and  yield  simulator  for  managed,  even-aged, 
id  oak  stands.   Improvements  to  OAKSIM  will 
inue.    A  comprehensive  statistical  validation  of 
th  and  yield  projections  will  be  made  when  an 
pjoved  mortality  model  and  an  ingrowth  model  are 
nj)leted.   A  method  of  projecting  individual-tree 
a'ty  changes  in  relation  to  residual  stoci<ing  fol- 
vig  intermediate  thinnings  will  also  be  incorpo- 
t<ll  into  OAKSIM.   Information  on  tree  quality  is 
;<itial  input  to  an  economics  subroutine  that  will 
tllded  to  determine  optimum  management  alterna- 
e  in  the  upland  oak  timber  type. 

sers  are  encouraged  to  submit  useful  changes, 
tdsions,  or  identified  errors  to  the  author  for  the 
aversion  of  OAKSIM.    OAKSIM  can  become  a 
itible  tool  for  forest  managers  only  through  close 
Deration  and  coordination  between  researchers 
j  sers. 


Introduction 

OAKSIM  is  an  individual-tree  growth  and  yield 
simulator  for  managed,  even-aged,  upland  oak  stands. 
Although  no  simulator  can  make  final  decisions, 
OAKSIM,  if  used  properly,  is  a  powerful  quantitative 
tool  that  will  assist  forest  land  managers  in  the 
evaluation  of  various  management  alternatives  for 
the  nearly  109  million  acres  of  upland  oak  timber 
type.  This  initial  version  of  OAKSIM  is  designed  to 
help  managers  evaluate  management  alternatives 
related  to  that  silvicultural  practice  most  likely  to 
influence  tree  and  stand  growth  and  yield- 
intermediate  thinning.   The  timing,  intensity,  and 
frequency  of  intermediate  thinnings  for  a  wide  range 
of  age,  site,  and  stocking  conditions  can  be  studied  in 
detail  with  OAKSIM. 

Growth  and  yield  projections  for  various  thinning 
alternatives  can  be  made  with  OAKSIM  for  periods  of 
up  to  50  years.    And,  since  OAKSIM  grows  trees 
individually,  projected  stands  can  be  partitioned  into 
various  species  and  size   classes.   This  information  is 
critical  for  determining  the  value  of  trees  in  the 
projected  stand,  an  essential  ingredient  for 
evaluating  the  economic  aspects  of  thinning, 
especially  in  hardwood  stands. 


OAKSIM  is  written  in  FORTRAN  and  designed  to 
operate  with  maximum  flexibility  on  a  mainframe 
computer.   The  development  and  structure  of  the 
simulator,  including  all  pertinent  mathematical 
models,  have  been  described  in  a  companion 
publication  (Hilt  1985).   The  objective  of  this  user's 
guide  is  to  provide  users  with  the  instructions 
necessary  to  operate  the  simulator.    A  brief 
explanation  of  how  the  program  works,  program 
applications,  and  an  example  are  also  included.    Even 
though  OAKSIM  can  be  used  to  make  growth  and 
yield  projections  for  a  single  stand,  a  more  logical 
(and  less  expensive)  approach  is  to  develop 
management  guidelines  by  exercising  the  simulator 
for  broader  categories  of  age,  site,  and  stand 
conditions. 


Program  Structure 

A  generalized  flow  chart  of  the  programming 
logic  used  in  OAKSIM  is  shown  in  Figure  1.    A  series 
of  control  cards  govern  the  following:   (1)  type  of 
input  data,  (2)  timing,  intensity,  and  frequency  of 
thinning,  (3)  tree  volume  calculations,  and  (4)  type  of 
output.   If  a  stand  table  is  provided  in  lieu  of  a  tree 
list,  OAKSIM  generates  a  tree  list  as  described  later. 
A  summary  of  initial  stand  conditions  by  species  and 
size  classes  is  then  computed  and  printed.   The  stand 
may  be  thinned  initially  or  at  any  5-year  interval  to  a 
specified  stocking  level.   A  maximum  of  ten  5-year 
growth  projections  may  be  made.   The  5-year 
intervals  provide  adequate  resolution  of  growth  and 
yield  projections  over  time  for  most  users.    Linear 
interpolation  may  be  used  for  estimates  between  the 
5-year  intervals. 

Diameter  growth  of  each  residual  tree  is 
predicted  for  each  5-year  period.   The  probability  of 
mortality  for  each  tree  is  then  determined  from  this 
diameter  growth,  the  initial  d.b.h.  of  the  tree,  and 
the  species  of  the  tree.   If  the  tree  is  classified  as 
dead  on  the  basis  of  this  probability  and  a  draw  from 
a  random  number  generator,  it  is  removed  from  the 
list.   If  the  net  stand  basal  area  growth  is  not  within 
stand-level  growth  limitations,  a  modifier  is  applied 
to  the  diameter  growth  calculations  and  the  5-year 
growth  cycle  is  repeated. 

Inside-  and  outside-bark  volumes  to  specified  top 
diameters  are  calculated  for  individual  trees  from 
predicted  total  tree  height,  the  appropriate  bark 
ratio  equation,  and  a  taper-based  volume  system. 
Stand  and  stock  tables  by  species  and  size  classes  are 
printed  after  each  5-year  interval  for  the  initial 
stand,  thinned  trees,  residual  stand,  mortality  trees, 
and  projected  stand.   A  stand-level  summary  is 
printed  for  each  stand  after  all  5-year  projections 
have   been  completed.   This  summary  is  useful  for 
comparing  overall  thinning  strategies. 
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Figure  1.— Generalized  flowchart  of  OAKSIM's  operation. 


u 


am  Applications 


Control  Cards 


AKSIM  can  be  applied  to  a  wide  range  of  stand, 
ind  site  conditions.    Like  all  simulators, 
ver,  OAKSIM  has  limitations,  imposed  primarily 
e  data  bases  used  to  construct  the  growth  and 
models.   Users  must  be  cautious  not  to  exceed 
limitations,  because  erroneous  projections  can 
.   OAKSIM  applications  are  limited  to  the 
ving  conditions: 

Even-aged  upland  oak  stands  only 

Dak  component  at  least  75  percent  of  stand 
)asal  area 

5tand  age  30  to  120  years 

Black  oak  site  index  50  to  85 

Percent  stocking  20  to  120  percent 

rree  d.b.h.  2.6  inches  and  larger 

Maximum  50-year  projection 

AKSIM  should  be  applied  only  to  those  stands 
osed  primarily  of  oak  species  found  on  upland 

white, 1  black,  scarlet,  and  chestnut.   The  sim- 
r  is  not  intended  to  be  used  on  stands  where 
ern  red  oak  is  the  major  oak  component.    Appli- 
n  to  stands  where  the  northern  red  oak  compo- 
is  less  than  15  percent  of  the  stand  basal  area, 
ver,  is  permissible. 

;and  structure  should  not  differ  radically  from 
■aged  structures  normally  found  on  upland  oak 

Initial  starting  ages  may  range  from  30  to  100 
.  If  the  simulator  is  started  at  age  100,  then 
ctions  should  only  be  made  for  20  years  to  the 
mum  120  years.   The  simulator  should  not  be 
sd  over.   For  example,  if  projections  are  made 
ages  30  to  80,  resulting  output  should  not  be 
as  input  for  a  projection  from  ages  80  to  120. 
)rogram  will  terminate  and  error  messages  will 
inted  if  a  tree  d.b.h.  is  less  than  2.6  inches,  or  if 
1  age  or  site  index  fall  outside  their  respective 
;s  of  application.   The  user  is  responsible  for 
ing  the  other  conditions. 


Little  (1978)  for  scientific  names  of  all  species 
red  to  in  this  paper. 


General  Information 

The  13  types  of  control  cards  used  in  OAKSIM 
guarantee  maximum  flexibility  to  meet  user  needs. 
A  wide  range  of  species  and  size  class  groupings  is 
permissible.    Merchantability  standards  are  also  user- 
specified.    Except  for  thinning  specifications,  the 
control  cards  are  unlikely  to  be  altered  for 
subsequent  computer  runs  for  a  given  stand  or  set  of 
stands.   Frequent  changes  in  species  group,  size  class, 
and  merchantability  designations  would  most  likely 
confuse  the  analysis  of  the  various  simulation  runs. 

Quick-reference  descriptions,  formats,  and 
default  values  for  all  control  cards  appear  in  Table  1. 
The  appropriate  number  of  control  cards,  as  indicated 
in  Table  1,  must  appear  in  the  program  setup  for 
proper  execution.   If  default  values  are  desired, 
simply  insert  a  blank  card  as  necessary. 

Card  Type  1 

The  type  of  input  data  is  specified  on  Card  Type 
1.    A  value  of  1  indicates  that  data  is  in  the  form  of  a 
tree  list;  a  value  of  2  indicates  stand  table  data. 
Information  to  appear  on  the  data  cards  and 
appropriate  data  formats  for  both  options  are 
described  later  in  the  Data  section. 

OAKSIM  is  designed  to  operate  from  a  tree  list 
containing  the  species  and  d.b.h.  of  each  tree  in  the 
stand,  but  users  seldom  have  access  to  a  complete 
list  of  trees  in  a  stand,  except  perhaps  in  research 
situations.    A  stand  table  input  option,  therefore,  is 
included  in  OAKSIM  to  make  the  simulator  more 
compatible  with  practical  applications.   The  number 
of  trees  in  each  size  (d.b.h.)  and  species  (or  species 
group)  class  must  be  specified  with  the  stand  table 
option.   Size  classes  may  be  either  1-  or  2-inch  d.b.h. 
classes.  A  random  number  generator  is  called  on  to 
distribute  the  d.b.h.'s  of  trees  in  each  species  and 
size  class  uniformly  across  the  d.b.h.  class.   For 
example,  if  there  are  25  white  oak  trees  in  the  6-inch 
d.b.h.  class  (a  1-inch  d.b.h.   class),  the  generated  tree 
list  will  include  25  white  oak  trees  uniformly 
distributed  from  5.55  to  6.54  inches.    (This  range  is 
used  because  trees  are  placed  in  appropriate  d.b.h. 
classes  within  the  program  by  adding  0.45  to  the  tree 
d.b.h.,  and  then  rounding  to  the  last  full  integer 
value.)   Initial  growth  projections  are  then  based  on 
this  generated  tree  list.   This  approach  provides  a 
close  approximation  to  the  actual  distribution  of 
trees  across  d.b.h.  classes. 


Table  1.— Control  cards  for  OAKSIM.   All  values  must  be  right-justified  in 
appropriate  columns. 


Card 

Number 

Information 

Columns 

Forn 

type 

of 

cards 

on  card 

1 

1 

Type  of  input  data: 
l=tree  list 
2=stand  table 

1 

11 

2 

1 

Stand  number 

1-3 

13 

Stand  age 

4-6 

F3.0 

Site  index 

7-8 

F2.0 

Format^      Default 
values 


Number  of  species 
groups.    Maximum  is  5. 


II 


4 

1  for 
each 
species 
groupb 

Species  group  ID: 
(1,2,3,4,  or  5) 

1 

11 

Number  of  species 

3-4 

12 

codes  in  species 

group 

Height  group  code: 
l=white  oak 

6 

11 

2=blacl<  oak 

Mortality  group  code: 
l=white  oak 

8 

11 

2=black  oak 

3=other  commercial 

trees 

4=noncommercial  trees 

and  shrubs 

Average  DBHIB/DBHOB 
ratio  (REAR) 

10-12 

F3.2 

0.91 

Average  BO 

14-17 

F4.3 

0.0 

Average  Bl 

19-22 

F4.3 

0.0 

Species  codes  in 

26-30, 

1115 

group'^.    Maximum 
of  11  codes  for 

31-35, 
etc. 

each  group 

Continued 


Table  1.— Continued 


Card  Number     Information 

type  of  cards     on  card 


Columns  Format^      Default 

values 


Number  of  top  d.i.b.'s 
for  cubic  volume. 
Maximum  is  2. 


II 


Top  d.i.b.'s  for 
cubic  volume.   List 
in  descending  order. 

Number  of  top  d.i.b.'s 
for  BF  volume. 
Maximum  is  2. 


2-3, 
4-5 


2F2.0 


II 


4.,0. 


Top  d.i.b.'s  for  BF 
volume.    List  in 
descending  order 

Minimum  log  length, 
cubic  volume 


2-3, 
4-5 


1-4 


2F2.0 


F4.1 


10. ,8. 


4.0 


Minimum  log  length, 
BF  volume 


5-8 


F4.1 


8.0 


10 


Maximum  d.b.h.  for 

1-5 

F5.2 

4.55 

saplings 

Maximum  d.b.h.  for  poles 

6-10 

F5.2 

11.55 

Size  of  d.b.h.  classes: 

1 

11 

1 

1=1  inch 

- 

2=2  inch 

Number  of  5-year 

1-2 

12 

10 

projections. 

Maximum  is  10. 

11 

1 

Number  of  thinnings 

1-2 

12 

0 

Thinning  intensity 
for  each  species 
group 

3-4, 
5-6, 
etc. 

5(12) 

0 

12 

1  for 

each 

time 

thinning 

occurs 

Age  at  thinning 
(must  be  5-year 
increment  of  initial 
stand  age) 

1-3 

13 

Percent  stoci<ing 
to  leave 

4-6 

F3.0 

Continued 


Table  1.— Continued 


Card 
type 


Number 
of  cards 


Information 
on  card 


Columns  Format^      Default 

values 


13 


Print  specifications: 

0=initial  and  ending 
stand/stock  tables 

l=intermediate  stand 
tables  also  printed 

2=intermediate  stock 
tables  also  printed 

3=intermediate  stand 
and  stock  tables  also 
printed 


II 


^Format  for  entire  card  is  combination  of  formats  for  each  element  of  information 
on  card,  except  Card  Type  4,  which  has  a  complete  format  of  (U,  IX,   12,  IX,  II,  IX, 
II,  IX,  F3.2,  IX,  F4.3,  3X,  1115). 

'^On  Card  Type  4,  species  codes  for  the  last  species  group  do  not  have  to  be  listed. 
All  species  codes  not  listed  previously  are  placed  in  the  last  species  group.  All  other 
information  for  the  last  species  group,  however,  must  be  specified. 


Card  Type  2 

A  stand  identification  number  (up  to  three  digits, 
assigned  by  the  user,  that  will  appear  on  the 
printout),  stand  age,  and  black  oak  site  index  appear 
on  Card  Type  2. 

Stand  age  is  the  average  total  age  of  the 
dominant/codominant  trees  in  the  even-aged  stand 
determined  from  increment  borings.   Total  age  for 
upland  oaks  is  equal  to  the  breast-height  age  plus  2 
years.   Black  oak  site  index  is  determined  in  the 
traditional  manner  with  available  site  index  curves 
for  upland  oak  stands  (Schnur  1937;  Carmean  1971; 
McQuilkin  1974).   If  black  oak  trees  are  not  present  in 
the  stand,  a  general  rule  of  thumb  for  converting  to 
black  oak  site  index  is:   black  oak  site  index  equals 
white  oak  site  index  plus  3,  chestnut  oak  site  index 
plus  2,  northern  red  oak  site  index  plus  1,  or  scarlet 
oak  site  index  minus  1.    More  precise  conversion 
factors  can  be  found  in  the  literature  (McQuilkin 
1974;  Carmean  and  Hahn  1983;  McQuilkin  1985). 


Card  Type  3 

The  number  of  species  groups  to  be  used  is 
specified  on  Card  Type  3.   A  maximum  of  5  grou| 
permitted. 

Card  Type  4 

Card  Type  4  is  the  most  complex  control  caa 
Information  governing  the  species  group  assignmo 
height  and  bark  codes  for  volume  calculations,  an 
mortality  codes  are  included  on  this  card.  The  cc 
can  be  completed  fairly  simply,  however,  with  a 
practice.  And,  once  the  cards  are  completed,  thi 
are  not  likely  to  be  changed  frequently.  One  carnj 
must  be  completed  for  each  species  group. 


Species  group  ID.— A  numerical  code  of  1,  2,  3, 
5,  located  in  column  1,  identifies  the  species 


4i,  «ie 
groji  «cie 


Number  of  species  codes  in  species  group. — A 
maximum  of  11  species  codes  can  be  placed  in  eM 
species  group. 


Table  2.— Recommended  values  of  height  group  codes,  mortality  group  codes, 
average  DBHIB/DBHOB  ratios  (RBAR),  and  bark  equation 
coefficients  (BO  and  Bl)  for  species  that  occur  frequently  in  the 
upland  oak  timber  type. 


Height 

Mortality 

DBIHB/DBHOB 

Average 

Average 

Species 

group 

group 

ratio 

BO 

Bl 

code 

code 

(RBAR) 

value 

value 

Oaks 

White  oak 

1 

1 

0.91 

0.881 

0.056 

Black  oak 

2 

2 

.90 

.832 

.103 

Scarlet  oak 

2 

2 

.90 

.832 

.103 

Chestnut  oak 

1 

1 

.88 

.774 

.149 

Northern  red 

oak 

2 

2 

.90 

.864 

.084 

Southern  red 

oak 

2 

2 

.90 

.888 

.040 

Post  oak 

1 

1 

.91 

.0 

.0 

Associated  Commercial 

Species 

American 

beech 

1 

3 

.95 

.0 

.0 

Ash 

2 

3 

.90 

.0 

.0 

Basswood 

2 

3 

.92 

.0 

.0 

Black  cherry 

2 

3 

.94 

.0 

.0 

Black  walnut 

2 

3 

.90 

.0 

.0 

Hickory 

1 

3 

.90 

.0 

.0 

Red  maple 

1 

3 

.95 

.919 

.045 

Sugar  maple 

1 

3 

.92 

.873 

.060 

Yellow-poplar 

2 

3 

.90 

.840 

.087 

Other 

1 

3 

.90 

.0 

.0 

Noncommercial 

.  Species 

and  Shrubs 

All 

1 

4 

.90 

.0 

.0 

ght  group  code.--OAKSllVl  assigns  total  tree 
jhts  to  trees  with  height  prediction  equations  for 
ler  white  oak  (height  group  code  1)  or  black  oak 
ght  group  code  2).   Since  height  prediction 
ations  are  not  presently  available  for  other 
cies,  recommended  height  group  codes  for  most 
eies  found  in  the  upland  oak  type  are  listed  in 
lie  2. 

The  user  must  t.-'ercise  some  discretion  in 
igning  heiji'ht  codes  to  the  species  groups.   If  the 
cies  group  is  composed  only  of  white  oaks,  then 
code  is  obviously  1.    But  if  the  species  group 
tains  species  from  both  height  groups,  use  the 
jht  group  code  that  applies  to  the  majority  of 


the  trees  in  the  species  group.   Make  a  sensible 
assignment  of  the  height  group  code  to  each  species 
group,  but  do  not  spend  inordinate  amounts  of  time 
trying  to  determine  height  group  codes  scientifically: 
an  incorrect  assignment  does  not  alter  volume 
calculations  substantially. 

Mortality  group  code.--Each  species  group  must  be 
assigned  one  of  four  mortality  codes:    (1)  white  oak, 
(2)  black  oak,  (3)  other  commercial  trees,  or  (4) 
noncommercial  trees  and  shrubs.    Recommended 
mortality  group  codes  for  most  species  are  listed  in 
Table  2. 


Like  height  group  codes,  mortality  group  codes 
require  some  discretion  in  assignment  when  species 
with  different  mortality  groups  are  mixed  in  a 
species  group.    Again,  use  the  code  that  applies  to 
the  majority  of  the  trees  in  the  species  group.    A 
distinct  mortality  group  code  will  usually  apply  to  a 
normal  breakdown  of  species  groups. 

Average  DBHIB/DBHOB  ratio  (RBAR).--OAKSIM  uses 
the  REAR  value  in  calculating  inside-  and  outside- 
bark  volumes.    RBAR  values  can  be  determined  in 
two  ways:   by  actual  field  sampling,  or  by  using  the 
recommended  values  in  Table  2.   The  recommended 
values  are  based  on  previously-reported  research 
studies  and  also  on  my  experience  in  the  upland  oak  type. 
Actual  field  sampling  is  preferred  if  OAKSIM  is  run  for  a 
particular  stand  of  interest.   The  RBAR  for  the  species 
group  is  the  average  of  the  RBARs  for  all  trees  in  the 
group.    An  approximate  value  for  the  species  group  is 
satisfactory  since  errors  in  the  determination  of  RBAR 
are  not  too  serious—perhaps  only  1  or  2  percent  of  tree 
volumes.    When  in   doubt,  use  the  RBAR  value  for  the 
predominant  species  in  the  group.    A  default  value  of 
0.91  is  supplied  by  OAKSIM. 

Average  BO,  Bl.— Every  effort  is  made  in  OAKSIM  to 
estimate  tree  volumes  accurately.   The  d.i.b./d.o.b. 
ratios  for  most  hardwoods  either  remain  constant  or 
decrease  up  the  stem  (Hilt  et  al.  1983).   BO  and  Bl  are 
model  coefficients  that  govern  volume  calculations  for 
species  that  have  decreasing  d.i.b./d.o.b.  ratios. 
Recommended  values  for  BO  and  Bl  are  listed  in  Table  2. 
The  BO  and  Bl  values  for  the  species  group  are  the 
averages  of  the  BO  and  Bl  values  for  all  trees  in  the 
group.    Again,  approximate  values  are  satisfactory 
because  small  errors  in  BO  and  Bl  only  affect  volume 
estimates  by  about  1  percent.    When  in  doubt,  use  the  BO 
and  Bl  values  for  the  predominant  species  in  the  group. 
Default  values  of  0.0  are  supplied  by  OAKSIM  for  both 
BO  and  Bl.   Values  of  0.0    indicate  that  the  d.i.b./d.o.b. 
ratio,  RBAR,  remains  constant  up  the  stem. 

Species  codes  in  group.— User-specified  codes  for  each 
species  group  eliminate  the  need  for  users  to  adhere  to 
any  prespecified  codes  for  various  species.    A  maximum 
of  11  species  codes  (up  to  5  digits)  are  listed  in  columns 
25-80.   Species  codes  do  not  have  to  be  listed  for  the  last 
species  group.    All  codes  not  listed  for  previous  groups 
are  placed  in  the  final  group.   I  usually  delineate  three  or 
four  key  species  groups,  then  let  the  program 
automatically  place  all  other  codes  in  the  final 
miscellaneous  group.    All  other  information  on  Card 
Type  4,  however,  must  be  specified  for  the  last  group. 


Card  Types  5  and  6 

A  taper-based  volume  system  used  in  OAKSIM 
allows  users  to  specify  a  wide  range  of 
merchantability  standards.    Virtually  any  top  d.i.b.'s 
may  be  specified.    A  maximum  of  two  top  d.i.b.'s  can 
be  specified  for  cubic-foot  volumes  on  Card  Type  5, 
and  two  top  d.i.b.'s  for  International  1/4-inch  board- 
foot  volumes  on  Card  Type  6.    The  top  d.i.b.'s  must 
be  listed  in  descending  order,  e.g.,  10-inch  top,  then 
4-inch  top.    Both  inside-and  outside-bark  volumes  are 
computed  to  the  specified  tops  for  cubic-foot 
volume.    Default  values  are  4.0  and  0.0  inches  for 
cubic  volumes,  and  10.0  and  8.0  inches  for  board-foot 
volumes. 

Card  Type  7 

Minimum  log  lengths  for  cubic  and  board-foot 
volume  calculations  are  specified  on  Card  Type  7.   If 
a  tree  does  not  have  at  least  the  minimum  log  length 
to  a  specified  top  diameter,  no  volume  is  computed 
to  that  top  d.i.b.  for  that  tree.   Fractional  log  lengths 
are  included  in  volume  computations,  however,  if  the 
tree  meets  minimum  requirements.   For  example,  if 
the  minimum  log  length  for  cubic  volume  is  specified 
at  4  feet  and  the  top  d.i.b.  at  4.0  inches,  no  volume 
would  be  calculated  for  a  tree  that  has  a  4-inch  top 
at,  say,  3.9  feet.    If  the  4-inch  top  occurred  at  7.9 
feet,  however,  volume  would  be  computed  for  the 
entire  7.9  feet.   The  same  rule  applies  to  board  foot 
calculations.    A  specified  top  d.i.b.  of  0.0  inches 
always  results  in  the  calculation  of  total  stem  cubic 
volume,  unless  an  exceptionally  long  minimum  length 
such  as  15  feet  is  specified.    Default  values  are  4.0 
feet  for  cubic-foot  volumes,  and  8.0  feet  for  board- 
foot  volumes. 

Card  Type  8 

Product  size  classes  for  saplings,  poles,  and 
sawtimber  are  specified  on  Card  Type  8.   The 
minimum  d.b.h.  for  poletimber  is  entered  in  columns 
1  to  5,  and  the  minimum  d.b.h.  for  sawtimber  is 
specified  in  columns  6-10.    Follow  this  simple  rule  to 
set  threshold  diameters:   (1)  decide  on  the  minimum 
d.b.h.  of  the  product  size  class,  to  the  nearest  1/10 
inch,  (2)  subtract  0.05,  and  (3)  enter  resulting  value 
on  card.   The  default  value  for  minimum  d.b.h.  of  the 
poletimber  class  is  4.6-0.05  =  4.55  inches.    The 
default  value  for  mmimum  d.b.h.  of  the  sawtimber 
class  is  11.6-0.05  =  11.55  inches. 


Card  Type  9 

The  size  of  d.b.h.  classes  is  entered  on  Card  Type 
9.    A  value  of  1  indicates  l-inch  classes,  and  a  value 
of  2  indicates  2-inch  classes.   If  the  tree  list  input 
option  (see  Card  Type  1  and  Data  section)  is  used,  the 
d.b.h.  class  designation  will  control  output  only.   If 
the  stand  table  input  option  is   used,  d.b.h.  class 
designations  must  coincide  with  the  d.b.h.  classes  of 
the  stand  table  because  this  card  will  then  control 
both  the  creation  of  the  tree  list  and  the  output,    A 
default  value  of  1  is  provided. 

Card  Type  10 

The  number  of  5-year  projections  to  be  made  with 
OAKSIM  is  listed  on  Card  Type  10.    A  maximum  of 
ten  5-year  projections  is  allowed.    A  default  value  of 
10    is  provided. 

Card  Type  11 

The  number  of  thinnings  to  be  made  and  the 
thinning  intensity  for  each  species  group  appears  on 
Card  Type  11.    A  thinning  may  be  made  at  the 
beginning   of  each  of  the  10  projection  periods  if 
desired. 

The  thinning  rule  used  in  OAKSIM  makes  every 
attempt  to  duplicate  the  actual  thinning  method 
applied  by  professional  foresters  on  the  growth  and 
yield  plots  used  to  develop  the  simulator.   The 
thinning  method  used  is  best  described   as  "free 
thinning"— the  marker  was  free  to  remove  trees  from 
all  crown  classes.   The  objective  was  to  leave  the 
specified  stocking  level  distributed  on  the  best  trees 
as  evenly  spaced  as  possible  throughout  the  plot.    In 
general,  the  larger  cull  and  defective  trees  were  cut 
first,  then  the  competing  trees  of  poor  form  and 
quality,  then  the  intermediate  and  suppressed  trees 
of  lower  quality  and  value.    Finally,  if  necessary, 
lower  value  species  and  even  some  high-quality 
desirable  species  were  removed  from  the  main 
canopy  to  achieve  a  uniform  spatial  distribution.   In 
essence,  this  thinning  method  represents  the  most 
realistic,  practical  thinning  method  that  can  be 
applied  at  the  present  time  by  professional  foresters 
in  even-aged  upland  oak  stands, 

OAKSIM  is  one  of  the  few  simulators  that  uses  a 
thinning  rule  based  on  actual  data,  not  artificial  rules 
governed  only  by  computer  programming.    Until 
additional  plots  can  be  established  to  study  other 
thinning  methods  in  upland  oak  stands,  such  as 
thinning  strictly  from  above  or  below,  this  thinning 
rule  should  be  used  because  the  growth  models  are 
based  on  this  thinning  method.    There  is,  however, 
some  flexibility  with  OAKSIM:  three  options  are 
available  to   control  the  intensity  of  cut  across 
species  groups  within  a  d,b.h. 


class:   (1)  a   code  value  of  0  maintains  the  same 
proportion  of  species  as  the  unthinned  stand,  (2)  a 
value  of  1  doubles  the  allocated  cut  for  specified 
species  groups,  and  (3)   a  code  equal  to  2  eliminates  a 
species  group  entirely.   Only  minor  species  groups 
such  as  understory  species  should  be  eliminated  with 
the  third  option.    Major  species  groups  such  as  white 
oak  or  black  oak  should  not  be  eliminated. 

Card  Type  12 

The  age  of  thinning  and  the  desired  percent 
stocking  to  leave  after  thinning  are  specified  on  Card 
Type  12.   There  must  be  one  card  for  each  time  the 
stand  is  thinned  (see  Card  Type  11  for  number  of 
thinnings).   The  age  at  thinning  must  be  a  5-year 
increment  of  the  initial  stand  age  listed  on  Card  Type 
2.    Residual  stocking  may  range  from  20  to  120 
percent.  ;     . 

Card  Type  13  - 

The  code  on  Card  Type  13  controls  printing  during 
the  program  output  phase.   Information  on  projected 
stands  is  comprehensive.   Stand  tables  are  listed  by 
specified  d,b,h,  classes  and  species  groups.    Stock 
tables  are  listed  by  product  size  classes  (see  Card 
Type  8)  and  species  groups.    And  the  information  on 
growth  components  is  listed  in  a  logical  order:  initial 
stand  conditions,  cut  trees,  residual  stand,  mortality 
trees,  and  projected  stand,    A   numerical  code  from  0 
to  3  controls  output  as  follows: 

Code  Output 

0  Initial  and  ending  stand  and  stock 
tables  only. 

1  Stand  tables  for  all  growth 
components  at  all  intermediate  ages 
are  also  printed. 

2  Stock  tables  for  all  growth 
components  at  all  intermediate  ages 
are  also  printed. 

3  Stand  and  stock  tables  for  all 
growth  components  at  all 
intermediate  ages  are  also  printed. 

^  This  option  generates  the  most 

comprehensive  output. 

In  addition  to  stand  and  stock  tables,  a 
comprehensive  summary  table  for  the  entire  growth 
and  yield  simulation  run  is  always  printed.    Although 
there  is  no  breakdown  by  species  and  size  classes  in 
this  table,  the  summary  provides  an  excellent 
overview  of  the  simulation  run  and  is  most  valuable 
for  examining  the  effects  of  various  thinning 
alternatives. 


Data  Cards 


General  Information 

As  defined  on  Control  Card  Type  1,  data  may  be 
entered  as  either  a  tree  list  or  a  stand  table.   Both 
methods  of  data  entry  must  represent  trees  on  a  per- 
acre  basis.    Since  OAKSIM  does  not  make  any 
provision  for  converting  data  collected  from  various 
field  sampling  schemes  to  a  per-acre  basis,  the  user 
is  responsible  for  the  construction  of  the  appropriate 
list  or  stand  table.   Quick-reference  descriptions  and 
formats  for  data  cards  appear  in  Table  3. 

Tree  List 

One  data  card  is  required  for  each  tree  in  the 
stand.   The  species  code  is  any  integer  value,  up  to 
five  digits  long,  that  the  user  desires.   OAKSIM  uses 
the  species  codes  to  assemble  trees  into  species 
groups,  as  defined  on  Control  Card  Type  4.    The 
d.b.h.  of  each  tree  is  entered  on  the  data  card 
without  a  decimal  point,  but  read  by  an  F4.1  format 
because  diameters  of  trees  in  a  list  are  usually 
measured  to  the  nearest  1/10  inch.    For  example,  a 
10.8-inch  tree  would  be  entered  as  108,  and  a  3.0- 
inch  tree  as  30,  right  justified.    If  the  d.b.h.'s  of  trees 
in  the  list  are  measured  to  the  nearest  inch  rather 
than  the  nearest  tenth  inch,  enter  a  0  for  the  tenths. 
For  example,  a  10-inch  tree  would  be  entered  as  100, 
and  a  3-inch  tree  as  30. 

Stand  Table 

One  card  is  required  for  each  species  code  and 
d.b.h.    class  used  in  the  stand  table.   Species  codes, 
like  those  used  in  the  tree  list,  are  integer  values  up 
to  five  digits  long.    Any  number  of  species  codes  may 
be  used  in  the  input  data.   OAKSIM  will  group  the 
codes  later  according  to  the  information  specified  on 
Control  Card  Type  4.   The  midpoint  of  each  d.b.h. 
class  (either  a  1-or  2-inch  class)  is  specified  as  a  two- 
digit  code  without  a  decimal  point,  and  read  by  an 
F2.0  format.    The  number  of  trees  in  each  species 
code  by  d.b.h.  class  is  an  integer  value  up  to  three 
digits  long.   If  there  were  27  trees  in  the  10-inch 
d.b.h.  class,  species  code  710,  the  data  card  would 
appear  as 71010_27. 

Randonn  Number  Generator 

A  random  number  generator  is  used  in  OAKSIM  to 
convert  stand  tables  to  tree  lists  and  to  calculate 
individual-tree  diameter  growth  rates  and 
probabilities  of  mortality.    The  CALL  statements  in 
OAKSIM  used  to  invoke  the  random  number  generator 
are  based  on  local  computing  commands,  and  will 
require  some  modification  by  the  user.    The 
generator  used  in  OAKSIM  is  almost  identical  to 
IBM's  RANDOM  Subroutine  Package.    If  RANDOM  or 
its  local  counterpart  are  not  available,  users  are 
advised  to  use  a  well-tested  random  number 
generator. 


Table  3.— Data  cards  for  OAKSIM.   All  values  must  be 
right-justified  in  appropriate  columns. 


Number  of  cards 


Information 
on  card 


Columns      Fori 


Tree  list 

One  for  each  tree 

Species  code 
Tree  d.b.h. 

1-5 
6-9 

I! 
F 

Stand  table 

One  for  each 
species  code  and 
d.b.h.  class  used. 

Species  code 
D.b.h.  class 
Number  of  trees 

1-5 
6-8 
9-11 

i: 

F 

i: 

^Format  for  entire  data  card  is  combination  of  forr 
for  each  element  of  information  on  card. 


Use  of  random  numbers  makes  OAKSIM  a 
stochastic  simulator.   Output  is  somewhat  dependent 
on  the  random  numbers  generated  and  can  be  altered 
by  changing  the  seed  used  to  initialize  the  generator 
(although  this  is  not  recommended).   The  seed 
statement  in  OAKSIM  is  IX  =  111111.    Testing  has 
revealed  that  changing  the  seed,  and  hence  the 
sequence  of  random  numbers,  varies  output  only 
slightly,  especially  if  long  projections  such  as  50 
years  are  specified.    Slight  variations  in  output 
reflect  only  the  natural  variation  inherent  in  the 
complex  growth  and  yield  of  a  forest  stand. 

Example  Using  Oaksim 

Program  control  cards  and  data  used  for  this 
sample  run  of  OAKSIM  appear  in  Table  4.    Initial 
conditions  for  the  30-year-old  upland  oak  stand  are 
the  same  as  those  for  the  "average"  normal  stand 
described  in  Schnur's  (1937)  yield  and  stand  tables. 
Site  index  is  70. 

Stand  table  data  were  segregated  into  four 
species  groups:   (1)  white  and  chestnut  oaks,  (2)  black 
and  scarlet  oaks,  (3)  red  maple  and  dogwood,  and  (4) 
hickory,  yellow-poplar,  and  red  elm.   Species  codes 
are  those  used  regularly  in  our  collection  of  research 
data.    Height  and  mortality  group  codes  were  readily 
determined  from  Table  2.    For  example,  mortality 
group  code  3  was  assigned  to  species  group  3  because 
it  contained  more  red  maple  than  dogwood. 
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TABLE  4. --Data  cards  for  sample  run  of  OAKSin. 


.+ 2 + — 3- 


— _4 + 5 + 6— 

TYPE  OF  INPUT  DATA 
STAND  NUMBER, AGE, &SITE 
NUMBER  OF  SPECIES  GROUPS 


1  3070 


2 

2 

2 

3 

4  0 

8  5 

4.0  16.0 

4.55  8.55 

1 

10 
10  0  0  0 
30  40 
1 


091 
090 
093 
090 


0881  0056 
0832  0103 
0919  0045 
0000  0000 


01 
02 
18 


04 
03 
23 


CUBIC  VOLUME  TOP  DIBS 
BDFT  TOP  DIBS 

MINIMUM  CUBIC  &   BDFT  LENGTHS 
SAPD, POLED 

DCLASS  SIZE  1  OR  2  INCHES 
NUMBER  OF  PROJECTIONS 
NUMBER  THINNINGS  &   THINLY 
AGE  &   PS  OF  THINNING 
PRINT  OPTIONS 
.+ 4 + 5 + 6 +- 


-  White  Oak 


-  Black  Oak 


+ 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 

3  59 

4  69 

5  51 

6  31 

7  14 

8  6 

9  3 

3  15 

4  27 

5  42 

6  35 

7  20 

8  12 

9  5 

2  10  3J 

3  3  7 

4  20 

5  20 

6  19 

7  12 

8  5 

9  2J 

3  10' 

4  9 

5  8 
6 
7 
3 
4 

12  3  lOn 
12  4  2 

5  1 

6  IJ 
18  3  101 
18  4  10 
18  5  13 

6  7 

7  4 


3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
10 
10 


12 
1? 


7 

2J 
2 
2 


-  Scarlet  Oak 


18 

18 

18  8  2 

18  9  1. 

23  3  13" 

23  4  9. 


-  Chestnut  Oak 

Yellow-Poplar 
Hickory 

-  Red  Maple 


32 
32 

.+- 


3  T 

4  1 
-1 


-  Dogwood 

Red  Elm 
.+ 2 + 3 


-_+ 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 
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Assignment  of  the  RBAR,  BO,  and  81  values  to 
various  species  groups  for  bark  calculations  requires 
some  judgement  by  the  user.    However,  since  these 
values  are  not  critical  for  the  execution  of  OAKSIM, 
make  reasonable  assignments  and  proceed  without 
worry.   I  used  white  oak  values  for  species  group  1 
because  white  oak  is  the  predominant  species  in  the 
group.    Black  and  scarlet  oak  in  group  2  have 
identical  values.   I  used  red  maple  BO  and  Bl  values 
for  species  group  3  because  red  maple  is  the 
predominant  species.   The  RBAR  value,  however,  was 
lowered  slightly  from  0.95  to  0.93  by  the  presence  of 
dogwood  in  the  group.   Values  for  hickory  were  used 
for  group  4  because  it  is  the  predominant  species. 

Cubic-foot  volumes  are  specified  to  be 
calculated  to  a  4-inch  top  d.i.b.  and  also  total  stem 
(0.0-inch  top).   The  tree  must  have  at  least  4  feet  to 
the  specified  top  d.i.b.  for  volume  to  be  calculated. 

International  1/4-inch  board-foot  volumes  are 
specified  to  be  calculated  to  8-  and  5-inch  tops. 
Each  tree  must  have  at  least  a  16-foot  log  to  the  top 
d.i.b.    Also,  all  trees  greater  than  8.55  inches  will  fall 
into  the  sawtimber  size  class.   These  specifications 
were  used  so  that  board-foot  yields  could  be 
compared  to  Schnur's  (1937)  yield  tables.    Larger  top 
d.i.b.'s  and  a  threshold  d.b.h.  of  11.55  inches  would  be 
more  common  for  sawtimber. 

One-inch  d.b.h.  size  classes  are  specified  for  the 
input  data,  and  ten  5-year  projections  are  requested. 
One  thinning  to  40  percent  residual  stocking  at  age 
30  is  specified.   Thinnings  will  leave  approximately 
the  same  proportion  of  trees  for  each  species  group 
in  every  d.b.h.  class  as  were  in  the  initial  stand,  since 
zero  codes  were  specified  for  all  groups.    The  print 
code  was  set  equal  to  1  so  that  all  intermediate  stand 
tables  would  be  printed. 

Bracketed  numbers  that  follow  in  this  section 
refer  to  annotations  on  the  OAKSIM  output  in  Tables 
5  and  6.    Output  for  the  thinned  stand  appears  in 
Table   5.   Only  the  final  summary  table  of  the 
unthinned  OAKSIM  run  for  the  same  stand  is  shown  in 
Table  6. 


OAKSIM  always  prints  out  a  summary  of  all 
control  card  information  [1] .   The  initial  stock  table 
for  age  30  [2]  includes  a  comprehensive  breakdown 
by  species  groups  and  product  size  classes  for  all 
major  stand  characteristics.   Average  d.b.h.  values 
[3]  listed  in  the  stock  tables  are  arithmetic  means, 
not  quadratic.   The  initial  stock  and  stand  [4]  tables 
are  always  printed.  Since  all  intermediate  stand 
tables  were  requested  for  this  run  of  OAKSIM,  stand 
tables  for  trees  removed  in  thinning  [5] ,  residual 
trees  after  thinning  [6] ,  mortality  trees  [7] ,  and 
trees  in  the  projected  stand  [8]  for  all  5-year 
intervals  are  printed  (only  those  to  age  35  are  listed 
in  Table  1).   Final  stand  [9J  and  stock  [10]  tables  are 
always  printed. 

It  is  evident  from  [5]  that  the  majority  of  the 
399  trees  removed  with  the   thinning  rule  were  in  thi 
lower  crown  classes.   Nearly  91  percent  of  the  trees 
in  the  3-inch  d.b.h.  class  were  cut.  Some  of  the 
largest  trees,  however,  were  also  removed.   These 
larger  trees  are  representative  of  the  larger  cull  and 
rough  trees  often  found  in  upland  oak  stands.   The 
percentage  of  trees  by  species  group  in  each  d.b.h. 
class,  as  specified  by  the  control  cards,  remained 
nearly  the  same  after  thinning.   For  example,  the  38 
trees  in  the  white  oak  group  accounted  for  38  percer 
of  the  100  trees  in  the  6-inch  d.b.h.  class  before 
thinning,  and  the  20  residual  trees  accounted  for  39 
percent  of  the  51  trees  in  the  6-ineh  class  after 
thinning. 

All  of  the  detailed  information  available  in  the 
stand  and  stock  tables  must  be  utilized  for  a 
comprehensive  evaluation  of  various  thinning 
regimes.   The  size  and  species  determine  the  value  o 
a  tree.   For  example,  the  changes  that  occurred  in 
the  white  oak  group  should  be  examined  closely 
because  of  the  high  value  of  this  species  relative  to 
the  other  three  groups.   On  the  other  hand,  the  final 
summary  table  [11,12]  provides  a  good  overall  look  ai 
stand  development  over  the  projection  period  and  is 
most  useful  for  narrowing  the  choices  of  various 
thinning  regimes. 


(Text  continued  on  page  20) 
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ABLE  5 

ATA  TYPE  AND  STAND  INFORMATION. 

iPE   OF  INPUT  DATA:  STAND  TABLE 
LIMBER  OF  STANDS:   1 


STAND 
^JUMBER 


AGE 
30.0 


IIGHT  AND  BARK  DATA. 


SITE 
INDEX 

70.0 


>ECIES 

5R0UP 

HTGRP 

RBAR 

BO 

Bl 

1 

WO 

0.910 

0.881 

0.056 

2 

BO 

0.900 

0.832 

0.103 

3 

WC 

0.930 

0.919 

0.045 

4 

WO 

0.900 

0.000 

0,000 

{QJECTIONS. 

IMBER  OF  5-YEAP  PROJECTIONS:  10 
)T  «  LAST  STAND-STOCK  TABLES  ALWAYS  PRINTED. 
L  STAND  TABLES  PRINTED:  YES 
IL  STOCK  TABLES  PRINTED:   NO 


VOLUMES  TO  BE  CALCULATED. 

TOP  DIAMETERS 


CUBIC  VOLUME  4.0  0.0 
BOARD  FOOT  VOLUME  8.0  5.0 
MINIMUM  LENGTH  FOR  CUBIC  VOLUMES  IS  4.0  FEET, 

AND  16.0  FEET  FOR  BD  FT  VOLUMES. 
PRODUCT  SIZE  CLASSES  ARE  4.55  INCHES  FOR  POLES, 

AND  8.55  INCHES  FOR  SAWLOGS. 


SPECIES  CODES. 

SPECIES 
GROUP 


SPECIES  CODES 


1  4 

2  3 
18   23 

ALL  OTHER  CODES  ARE 


IN  THIS  GROUP. 


THINNING  OPTIONS. 

NUMBER  OF  THINNINGS:   1 
THINNING  METHOD:  FREE  THINNING 
THINNING  INTENSITIES  BY  SPECIES 
GROUPS:  0  0  0  0 


AGE 
THINNED 

30 


PERCENT 
STOCKING 

40.0 


1  *} 


SUMMARY  STAND  STATISTICS:    INITIAL  CONDITIONS  FOR  STAND  AT  AGE     30. 


SPECIES  : 

1 

2 

3 

4       5 

TOTALS 

N  TREES: 

SAP 

147.0 

69.0 

42.0 

18.0 

276.0 

POLE 

119.0 

165.0 

26.0 

2.0 

312.0 

SAW 

3.0 

10.0 

1.0 

0.0 

14.0 

TOTAL 

269.0 

244.0 

69.0 

20.0 

602.0 

BA: 

SAP 

10.3 

5.2 

2.9 

1.1 

19.5 

POLE 

22.4 

34.2 

5.0 

0.3 

61.9 

SAW 

1.3 

4.8 

0.4 

0.0 

6.5 

TOTAL 

34.0 

44.2 

8.3 

1.5 

87.9 

PS: 

SAP 

14.1 

7.0 

4.0 

1.6 

26.6 

POLE 

24.1 

36.0 

5.4 

0.4 

65.8 

SAW 

1.2 

4.3 

0.4 

0.0 

5.9 

TOTAL 

39.4 

47.3 

9.7 

2.0 

98.4 

AVG  DBH: 

SAP 

3.5 

3.7 

3.5 

3.3 

3.6 

POLE 

5.8 

6.1 

5.8 

5.6 

5.9 

SAW 

8.9 

9.3 

9.0 

0.0 

9.2 

CVOB  4.0: 

SAP 

0.0 

0.0 

0.0 

0.0 

0.0 

POLE 

349.3 

574.3 

81.9 

4.9 

1010.4 

SAW 

32.7 

116.0 

10.8 

0.0 

159.5 

TOTAL 

382.0 

690.2 

92.7 

4.9 

1169.9 

CVIB  4.0: 

SAP 

0.0 

0.0 

0.0 

0.0 

0.0 

POLE 

303.6 

491.0 

75.4 

4.0 

874.0 

SAW 

28.2 

98.1 

9.9 

0.0 

136.2 

TOTAL 

331.8 

589.1 

85.3 

4.0 

1010.2 

CVOB  0.0: 

. 

SAP 

195.2 

104.6 

52.0 

20.7 

372.6 

POLE 

513.0 

807.6 

114.1 

7.9 

1442.6 

SAW 

35.1 

124.3 

11.5 

0.0 

170.9 

TOTAL 

743.3 

1036.5 

177.6 

28.6 

1986.0 

CVIB  0.0: 

SAP 

168.0 

87.9 

47.5 

16.8 

320.1 

POLE 

440.8 

677.6 

104.2 

6.4 

1229.0 

SAW 

30.2 

104.4 

10.5 

0.0 

145.1 

TOTAL 

638.9 

869.9 

162.2 

23.2 

1694.2 

BFVOL  8.0: 

SAW 

0.0 

0.0 

0.0 

0.0 

0.0 

BFVOL  5.0: 

SAW 

103.3 

361.5 

36.4 

0.0 

501.2 
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STAND  TABLE:  INITIAL  CONDITIONS  FOP  STAND  AT  AGE  30. 

SPECIES  GROUPS  

12  3  4  5  TOTALS 


DBH 
CLASS 


3 
4 
5 
6 
7 

a 

9 
10 


69.0 

78.0 

59.0 

38.0 

16.0 

6.0 

3.0 

0.0 


22.0 
47.0 
62.0 
54.0 
32.0 
17.0 
7,0 
3.0 


23.0 
19.0 
13.0 
7.0 
4.0 
2.0 
1.0 
0.0 


13.0 
5.0 
1.0 
1.0 
0.0 
0.0 
0.0 
0.0 


127.0 

149.0 

135.0 

100.0 

52.0 

25.0 

11.0 

3.0 


TOTALS 

269.0 

244.0 

69,0 

20.0 

602.0 

STAND  TABLE:   TREES  REMOVED   IN  THINNING  AT 

AGE 

30. 

DBH 
CLASS 

<;prrTF^  KoniiDc 

1 

2 

3 

4 

5 

TOTALS 

3 

62.0 

20.0 

21.0 

12.0 

115.0 

4 

63.0 

34.0 

14.0 

4.0 

115.0 

5 

34.0 

35.0 

8.0 

1.0 

78.0 

6 

18.0 

26.0 

4.0 

1.0 

m 

49.0 

7 

7.0 

14.0 

2.0 

0.0 

23.0 

8 

3.0 

7.0 

1.0 

0.0 

11.0 

9 

2.0 

3.0 

1.0 

0.0 

6.0 

10 

0.0 

2.0 

0.0 

0.0 

2.0 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

12 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTALS 

189.0 

141.0 

51.0 

18.0 

399.0 

STAND  TABLE:    RESIDUAL  STAND  AFTER 

THINNING  AT  AGE     30. 

DBH 
CLASS 

Qprrirc  cDniroc 

1 

2 

3 

4 

5 

TOTALS 

3 

7.0 

2.0 

2.0 

1.0 

12.0 

4 

15.0 

13.0 

5.0 

1.0 

34.0 

5 

25.0 

27.0 

5.0 

0.0 

57.0 

6 

20.0 

28.0 

3.0 

0.0 

51.0 

7 

9.0 

18.0 

2.0 

0.0 

n\ 

29.0 

8 

3.0 

10.0 

1.0 

0.0 

&!J 

14.0 

9 

1.0 

4.0 

0.0 

0.0 

5.0 

10 

0.0 

1.0 

0.0 

0.0 

1.0 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

12 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTALS 

80.0 

103.0 

18.0 

2.0 

203.0 

1 

STAND  TABLE:  MORTALITY  FOR  GROWTH  PERIOD  BEGINNING  AT  AGE     30. 

SPECIES  GROUPS 

12       3      4       5     TOTALS 


DBH 
CLASS 


3 
4 
5 
6 
7 
8 
9 

10 
11 
12 


1.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0,0 
0.0 


0.0 
0,0 
0,0 
0.0 
0.0 
0.0 
0.0 
0.0 
0,0 
0.0 


1.0 
0.0 
0,0 
0.0 
0.0 
0.0 
1.0 
0.0 
0.0 
0.0 


TOTALS 


1.0 


1.0 


0.0 


0.0 


2.0 


STAND  TABLE:  INITIAL  CONDITIONS  FOR  STAND  AT  AGE  35. 


DBH 
CLASS 

1 

—  SPECIES  GROUPS 
2               3 

4 

5 

TOTALS 

3 

4.0 

2.0 

2.0 

1.0 

9.0 

4 

5.0 

5.0 

3.0 

0.0 

13.0 

5 

16.0 

14.0 

4.0 

1.0 

35.0 

6 

22.0 

23.0 

2.0 

0.0 

47.0 

7 

15.0 

24.0 

4.0 

0.0 

^•j 

43.0 

8 

11.0 

12.0 

2.0 

0.0 

25.0 

9 

4.0 

12.0 

1.0 

0.0 

17.0 

10 

2.0 

8.0 

0.0 

0.0 

10.0 

11 

0.0 

1.0 

0.0 

0.0 

1.0 

12 

0.0 

1.0 

0.0 

0.0 

1.0 

TOTALS 

79.0 

102.0 

18.0 

2.0 

201.0 

STAND  TABLE:  INITIAL  CONDITIONS  FOR  STAND  AT  AGE  80. 


DBH 
CLASS 

1 

—  SPECIES  GROUPS 
2               3 

4 

5 

TOTALS 

6 

0.0 

0.0 

0.0 

0.0 

0.0 

7 

2.0 

2.0 

1,0 

0.0 

5.0 

8 

7.0 

1.0 

2.0 

0,0 

10.0 

9 

10.0 

4.0 

2.0 

0,0 

16.0 

10 

12.0 

10.0 

2.0 

0.0 

1^ 

24.0 

11 

8.0 

7.0 

2,0 

0,0 

17,0 

12 

10.0 

12.0 

2,0 

0,0 

24,0 

13 

7.0 

6.0 

2.0 

0.0 

15.0 

14 

6.0 

8.0 

1.0 

0,0 

15.0 

15 

0.0 

7.0 

0.0 

0.0 

7.0 

16 

0.0 

3,0 

0.0 

0.0 

3.0 

17 

1.0 

3,0 

0.0 

0.0 

4.0 

18 

0.0 

1,0 

0.0 

0,0 

1.0 

TOTALS 

63.0 

64,0 

14.0 

0.0 

141.0 
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SU^WARY  STAND  STATISTICS:  INITIAL  CONDITIONS  FOR  STAND  AT  AGE  80. 


SPECIES 


TOTALS 


N  TREES: 

SAP 

0.0 

0.0 

0.0 

0.0 

POLE 

9.0 

3.0 

3.0 

0.0 

SAW 

54.0 

61.0 

11.0 

0.0 

TOTAL 

63.0 

64.0 

14.0 

0.0 

BA: 

SAP 

0.0 

0.0 

0.0 

0.0 

POLE 

3.0 

0.9 

1.0 

0.0 

SAW 

38.8 

55.0 

8.0 

0.0 

TOTAL 

41.8 

55.9 

9.0 

0.0 

PS: 

SAP 

0.0 

0.0 

0.0 

0.0 

POLE 

2.9 

0.9 

1.0 

0.0 

SAW 

32.7 

44.7 

6.7 

0.0 

TOTAL 

35.6 

45.6 

7.7 

0.0 

AVG  DBH: 

SAP 

0.0 

0.0 

0.0 

0.0 

POLE 

7.8 

7.5 

7.8 

0.0 

SAW 

11.3 

12.7 

11.4 

0.0 

CVOB  4.0: 

SAP 

0.0 

0.0 

0.0 

0.0 

POLE 

90.2 

25.0 

28.7 

0.0 

SAW 

1492.4 

2171.2 

296.0 

0.0 

TOTAL 

1582.5 

2196.2 

324.6 

0.0 

CVIB  4.0: 

SAP 

0.0 

0.0 

0.0 

0.0 

POLE 

77.7 

21.2 

26.3 

0.0 

SAW 

1280.8 

1816.8 

270.0 

0.0 

TOTAL 

1358.5 

1838.0 

296.3 

0.0 

CVOB  0.0: 

SAP 

0.0 

0.0 

0.0 

0.0 

POLE 

102.1 

29.6 

32.3 

0.0 

SAW 

1542.7 

2226.2 

305.1 

0.0 

TOTAL 

1644.8 

2255.8 

337.5 

0.0 

CVIB  0.0: 

SAP 

0.0 

0.0 

0.0 

0.0 

POLE 

87.5 

24.8 

29.5 

0.0 

SAW 

1321.4 

1857.8 

278.0 

0.0 

TOTAL 

1409.0 

1882.6 

307.5 

0.0 

BFVOL  8.0: 

SAW 

3874.7 

7063.6 

851.7 

0.0 

BFVOL  5.0: 

SAW 

6189.1 

9091.5 

1310.1 

0.0 

0.0 

15.0 

126.0 

141.0 


0.0 

4.9 

101.8 

106.8 


0.0 

4.8 

84.2 

88.9 


0.0 

7.8 

12.0 


0.0 

143.9 

3959.5 

4103.4 


0.0 

125.2 

3367.6 

3492.8 


0.0 

164.0 

4074.0 

4238.0 


0.0 

141.7 

3457.3 

3599.0 


11790.0 


16590.7 
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Basal  area,  total  cubic-foot  volume  inside  bark 
and  International  1/4-inch  board-foot  volume  growth 
and  yield  information  extracted  from  [llj  and  [12] 
are  plotted  in  Figure  2.   Gross  growth  for  the  50-year 
projection  was  reduced  in  the  heavily  thinned  stand— 

88.3  square  feet  of  basal  area  growth,  compared  to 

97.4  for  the  unthinned  stand,  and  3369  cubic  feet 
compared  to  3750,  respectively.   Net  growth, 
however,  showed  a  marked  increase  for  the  thinned 
stand.   Net  basal  area  growth  for  the  thinned  stand 
was  69.5  square  feet;  for  the  unthinned  stand  it  was 
only  29.8.   Net  cubic  volume  growth  was  2858  cubic 
feet,  compared  to  2142,   Mortality  was  sharply 
reduced  witli  thinning,  particularly  for  the  first  20 
years  after  thinning. 

The  thinned  stand  had  16,590  board  feet  per  acre 
at  age  80 — 7  percent  more  than  the  unthinned  stand. 
(Board  foot  yields  for  the  unthinned  stand  also 
compare  favorably  with  those  from  Schnur's  yield 
tables.)  Since  the  unthinned  stand  had  145  trees  in 
the  sawtimber  size  class  compared  to  only  126  for 
the  thinned  stand,  the  gain  in  sawtimber  volume  was 
due  to  the  increase  in  tree  size—the  arithmetic  mean 
d.b.h.  for  sawtimber  was  12.0  inches  in  the  thinned 
stand  and  only  11.1  inches  in  the  unthinned  stand. 
Larger  trees  also  have  more  value. 

Even  though  gross  growth  rates  were  reduced 
somewhat  by  thinning  this  stand  to  40  percent 
stocking,  gains  in  net  growth  and  board-foot  yields 
indicate  that  a  heavy  thinning  at  age  30  is  still  a 
viable  option.   This  run  of  OAKSIM  also  suggests 
another  alternative:  to  thin  initially  to  40  percent 
and  again  at  age  50  to  perhaps  60  percent,  since 
mortality  started  to  increase  at  that  age.   However, 
a  considerable  number  of  other  options  regarding  the 
frequency,  timing,  and  intensity  of  thinning  need  to 
be  explored  to  arrive  at  optimum  management 
guidelines  for  this  stand. 
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Figure  2.— Basal  area,  cubic-foot  volume  (total  i 
inside  bark),  and  International  1/4-inch  board-fo 
volume  (all  trees  8.6  inches  d.b.h.  and  larger  to 
inch  top)  per  acre  for  sample  run  of  OAKSIM. 
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OAKSIM  is  available  from  the  author  upon 
request.   The  program  consists  of  approximately  1500 
cards,  and  should  be  compiled  to  save  computing 
costs.    Control  cards  and  data  can  be  stored  in  a 
separate  data  file  and  read  during  execution.    Use  of 
a  CRT  screen  and  a  text  editor  language  package 
maximizes  the  program's  flexibility.   The  ages  and 
intensities  of  thinning  can  then  be  changed  easily  to 
test  a  variety  of  management  alternatives. 
Execution  time  on  the  AMDAHL/IBM  470  V/6 
computer  is  approximately  10  seconds  for  a  50-year 
projection  for  one  stand. 

This  initial  version  of  OAKSIM  is  applicable  to  a 
wide  range  of  age,  site,  and  stocking  conditions  for  a 
large  portion  of  the  upland  oak  timber  type.   The 
ultimate  goal  is  to  produce  a  complete  simulator 
capable  of  generating  the  entire  growth  cycle— not 
just  the  growth  of  the  present  stand,  but  also 
ingrowth   and  regeneration.   Ingrowth  can  be 
substantial  in  heavily  thinned  upland  oak  stands.    And 
once  these  ingrowth  trees  are  cut  during  the  rotation 
harvest,  the  resulting  stump  sprouts  will  most  likely 
determine  the  species  composition  of  the  next  stand. 
Timber  management  planning  for  the  current 
rotation,  however,  should  be  based  primarily  on  those 
trees  already  covered  by  this  version  of  OAKSIM,  not 
on  ingrowth  trees. 

Future  enhancements  planned  for  OAKSIM  should 
also  encourage  application  of  the  simulator. 
Computer  programming  statements  will  be  added  to 
allow  input  from  variable-plot  (prism)  timber  cruises. 
This  will  eliminate  the  need  for  users  to  construct 
their  own  stand  tables  for  input  into  OAKSIM.    A 
microcomputer  version  of  OAKSIM  will  also  give 
more  users  access  to  the  simulator. 
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Abstract 

Black  locust  (Robinia  pseudoacacia)  has  been  planted  and  seeded 
more  than  any  other  tree  species  on  lands  surface-mined  for  coal  in  the 
Eastern  United  States.  Benefits  from  planting  black  locust  are:  it  provides 
quick  cover  for  stabilization  and  esthetics;  it  supplies  nitrogen  and  nutrient- 
rich  litter  to  soil;  it  improves  the  site  for  establishment  of  other  higher 
quality  trees;  it  grows  in  a  wide  range  of  minesoil  conditions,  including 
extremely  acid  soils;  it  grows  better  than  most  trees  in  soils  compacted  by 
grading  and  topsoiling  practices;  it  can  be  established  by  seeding  and  it  is 
useful  for  posts,  fuel,  and  biomass  production.  Problems  associated  with 
planting  black  locust  are:  it  may  overtop  and  damage  companion  trees;  it 
may  be  susceptible  to  locust  borer  damage;  it  spreads  to  adjacent  open 
areas  by  root  suckers  and  seed;  its  thorns  are  hazardous  to  people  and 
equipment;  and  seeded  stands  may  be  nearly  impenetrable  to  about  6  to  8 
years  of  age.  Black  locust  continues  to  have  an  important  place  in  mined- 
land  reclamation;  planning  for  its  best  use  it  warranted. 


roduction 


Ways  to  Plant  Black  Locust 


A  major  goal  in  reclaiming 
urbed  lands  is  to  develop  a 
jrous  plant  cover.  Trees  have 
n  used  widely  and  successfully 
this  purpose.  Black  locust 
binia  pseudoacacia)  has  been 
of  the  best  species,  though  it 
limitations  for  some  uses. 

Early  uses  of  black  locust  v\/ere 
ig  roadsides  and  in  gullied  fields 
top  erosion  and  enrich  soil 
jgen.  As  surface  mining  for  coal 
Ived,  this  native  legume  was 
d  in  reclaiming  mined  lands, 
re  often  it  grew  faster  than  on 
ined  lands  (Limstrom  1960).  It  is 
of  the  most  adaptable  trees 
d  in  reclamation  and  has  been 
ted  more  than  any  other  tree 
lies  on  mined-land  spoils  in  the 
.  Black  locust  has  been  planted 
ure  stands  and  in  mixtures  with 
ir  trees  on  many  types  of 
ssoils  throughout  the  Appala- 
n  and  Interior  (Midwest)  Coal 
inces. 

A  key  feature  of  black  locust  is 
it  is  a  pioneer  species,  and 
ace  mines  are  pioneer  sites, 
jrtant  contributions  of  this 
ies  in  reclaiming  surface  mines 
hat  it:  enhances  soil  develop- 
t  by  supplying  nitrogen  and 
ent-rich  litter  and  improving 
ration;  provides  quick  cover  for 
ion  control  and  improved  water 
(<ity;  fosters  successional 
lilopment  of  high-quality  forest 
ads;  furnishes  food  and  cover  for 
I  ife;  contributes  to  landscape 


design  and  esthetics;  screens 
unsightly  views;  and  limits  access, 
at  least  temporarily,  to  hazardous 
and  environmentally  sensitive  sites. 

When  black  locust  was  first 
used  on  surface  mines,  methods  of 
mining  and  reclamation  were  much 
different  from  today's  regulated 
practices.  Little  or  no  attempt  was 
made  to  segregate  different 
geologic  materials  lying  above  the 
coal.  The  resulting  mixture  that  was 
piled  in  ridges  and  hills  became  the 
rooting  medium.  Often,  this  medium 
was  not  good  for  plant  growth; 
however,  black  locust  was  able  to 
survive  and  grow  on  many  of  these 
sites  where  most  other  tree  species 
failed. 

Public  concerns  about  mined 
areas  that  were  not  being  suitably 
reclaimed  led  first  to  passage  of 
state  laws,  and  later  to  the  Federal 
Surface  iVIining  Control  and 
Reclamation  Act  of  1977  (Public  Law 
95-87).  Numerous  regulations  aimed 
at  achieving  certain  land  uses 
resulted  from  this  law  and  brought 
about  changes  in  handling  of  soil 
and  plant  materials  during  reclama- 
tion. Planting  of  black  locust  has 
continued,  but  these  regulations 
have  introduced  new  obstacles  to 
successful  establishment  of  woody 
species.  The  record  of  tree  growth 
under  these  new  conditions  is 
necessarily  short,  but  locust 
promises  to  be  especially  useful  in 
adapting  to  postmining  conditions. 


The  versatility  of  black  locust  is 
seen  in  the  ways  it  can  be  planted 
and  used.  Some  plantings  are  for 
direct  use  as  fenceposts,  biomass, 
and  barriers,  and  for  erosion 
control,  landscaping,  and  environ- 
mental quality.  Black  locust  also 
enhances  soil  building  and  site 
quality.  It  can  serve  as  a  nurse  crop 
for  more  valuable  hardwoods 
planted  either  with  the  locust  or 
after  the  locust  stands  have 
improved  the  site  and  begun  dying 
off,  or  which  volunteer  during 
natural  ecological  succession.  Many 
of  the  locust  stands  planted  on 
mined  lands  have  deteriorated  at 
age  15  to  30.  Black  locust  is  intol- 
erant of  shade  and  does  not  regen- 
erate well  under  its  own  or  other 
tree  canopies.  Stands  can  be 
managed,  usually  by  cutting  that 
results  in  regeneration  from 
sprouts.  Individual  trees  have 
persisted  without  management  in 
some  stands. 

Locust  commonly  spreads  by 
root  suckers  into  adjacent  open 
areas.  Spreading  can  be  advan- 
tageous in  revegetating  refuse  sites, 
controlling  erosion,  and  covering 
bare  areas.  Where  not  desired, 
chemical  or  mechanical  control  can 
be  used. 

Planting  Seedlings 

The  spacing  and  number  of 
black  locust  seedlings  planted  per 
unit  area  may  vary  depending  on  the 


intended  use.  Where  planted  alone, 
spacings  have  ranged  from  7  by  7 
feet  or  about  890  stems  per  acre,  to 
4  by  4  feet  or  about  2,725  stems  per 
acre.  Closer  spacings  are  used 
mostly  on  steep  slopes  and  poten- 
tially unstable  sites  and  for  barriers 
or  screens.  Densities  of  older 
stands  may  be  greater  than  desir- 
able even  with  the  7-  by  7-foot 
spacing.  Where  used  as  a  nurse  or 
companion  crop  for  other  hard- 
woods, black  locust  may  account 
for  25  to  50  percent  of  the  total 
trees  planted.  Planting  a  locust  in 
every  other  planting  space  in  every 
other  row  provides  a  25-percent 
composition.  A  simpler  approach  is 
to  plant  every  third  row  to  locust. 

State-operated  forest  nurseries 
are  the  chief  source  of  black  locust 
seedlings  for  large-scale  plantings. 
Lesser  numbers  are  available  from 
some  commercial  nurseries.  One- 
year-old  (1-0)  seedlings  are  planted 
almost  exclusively  in  the  Interior 
Coal  Province  (Indiana  to  Kansas) 
and  as  an  alternative  to  direct 
seeding  in  the  Appalachian  Coal 
Province  (Pennsylvania  to  Alabama). 

Five  hundred  or  more  seedlings 
can  be  hand  planted  per  day  by  one 
person,  and  several  times  that  many 
with  a  tree-planting  machine. 
Planting  bars  or  mattocks  are  used 
for  hand  planting.  An  added  advan- 
tage with  machines  is  that  they  can 
be  equipped  with  a  spray  apparatus 
for  simultaneous  herbicide  applica- 
tion to  control  herbaceous  compe- 
tition and  for  fertilizer  applications 
to  correct  soil  nutrient  deficiencies. 

Direct  Seeding 

Black  locust  is  one  of  the 
easiest  tree  species  to  establish  by 
direct  seeding;  seed  are  commer- 
cially available  at  moderate  prices. 
The  small,  hard  seeds  are  prevented 
naturally  from  premature  germi- 
nation on  harsh  sites.  Seed  can  be 
scarified  with  sulfuric  acid  before 
planting  to  increase  the  percentage 
of  early  germination.  This  increases 
the  need  to  protect  seed  and  newly 
emerged  seedlings  from  climatic 
stress.  Use  of  moderate  amounts  of 


bark  or  other  mulch  with  treated 
seed  has  provided  conditions  for 
increased  survival  of  seedlings  on 
field  plots  (Roberts  and  Carpenter 
1983).  Other  causes  of  seed  or  seed- 
ling loss  are  erosion  and  animal 
use. 

Black  locust  seed  can  be  broad- 
cast by  hand  or  mechanical  seeders 
or  drilled,  fviost  seeding,  especially 
in  the  Appalachian  Coal  Province,  is 
done  with  hydraulic  seeders  that 
spread  mixtures  of  grass,  herba- 
ceous legume,  and  locust  seed  as 
well  as  mulch  and  fertilizers  in  one 
application.  Locust  usually  is 
seeded  at  rates  of  1  to  3  pounds  of 
pure  live  seed  per  acre  (Vogel  1981). 
Newly  germinated  locust  seedlings 
may  be  difficult  to  find  in  dense 
covers  such  as  those  of  sericea 
lespedeza  {Lespedeza  cuneata)  or 
Kentucky-31  tali  fescue  {Festuca 
arundinacea),  but  after  2  to  3  years, 
a  dense  stand  of  black  locust  sap- 
lings is  visible.  Usually,  canopy 
closure  and  a  decrease  in  stand 
density  soon  follow. 

Use  of  Amendments  and  Herbicides 

Both  planted  and  seeded  black 
locust,  unlike  many  tree  species, 
respond  positively  to  fertilizers 
applied  at  planting.  Growth  of 
locust  is  increased  on  most  mine- 


soils  by  phosphorus  fertilizer; 
nitrogen  applied  with  phosphorus 
usually  results  in  additional  early- 
growth  response.  In  an  experiment 
on  extremely  acid  spoil  in  eastern 
Kentucky,  dicalcium  phosphate, 
rock  phosphate,  or  treble  super- 
phosphate similarly  increased 
growth  response  by  planted  locust 
seedlings.  The  phosphate  fertilizer 
was  mixed  with  soil  in  the  planting 
holes  and  nitrogen  fertilizer  was 
applied  in  slits  about  8  inches  from 
the  seedlings.  This  was  done  to 
prevent  direct  contact  of  the 
nitrogen  fertilizer  with  seedling 
roots.  Survival  after  3  years  was  not 
affected  by  any  of  the  fertilizer  trea 
ments  (Plass  1972). 

In  a  similar  experiment,  appli- 
cation of  (1)  lime  alone,  (2)  lime  and 
fertilizer,  and  (3)  lime,  fertilizer,  andl 
straw  mulch  increased  the  survival 
and  growth  of  black  locust  seed- 
lings planted  on  extremely  acid 
spoil  in  eastern  Kentucky  and  Ohio 
A  significant  growth  response 
resulted  from  each  additional 
amendment  (Table  1).  The  fertilizers! 
dicalcium  phosphate  and 
ammonium  nitrate,  were  applied  in 
and  adjacent  to  the  planting  holes 
as  in  tho  experiment  cited 
previously.  Ground  limestone  was 
mixed  into  the  upper  4  inches  of 
spoil.  These  treatments  would  be 


Table  1.— Survival  and  growth  response  of  planted  black  locust  to 
lime,  fertilizer,  and  mulch  on  acid  surface-mine  spoils  in 
eastern  Kentucky  and  Ohio  after  3  years 


Treatment 


Survival 


Height 


Kentucky    Ohio 


Kentucky    Ohio 


Control^ 

Lime'' 

Lime  and  fertilizer^ 

Lime  +  fertilizer  +  mulch<^ 


-  -  Percent  -  - 

60  60 

100  75 

100  90 

95  95 


-  -  Feet  -  - 

2.4  3.6 

5.3  5.2 

11.3  6.9 

13.6  8.7 


a  Average  pH  of  unlimed  spoil:  Kentucky  3.8;  Ohio  3.3. 

ti  Finely  ground  agricultural  lime  applied  at  rate  of  15  tons/acre  and  worked  4 
inches  deep  Into  spoil. 

c  Ammonium  nitrate  and  dicalcium  phosphate  fertilizers  applied  at  rates 
equivalent  to  50  lb  of  nitrogen  and  100  lb  of  P2O5  per  acre. 

d  Straw  mulch  2  to  3  inches  deep  held  In  place  with  poultry  wire. 


00  costly  and  unnecessary  in 
eclamation  prescribed  by  present 
egulations.  However,  they  nnay  be 
seful  in  revegetating  acid-toxic 
polls  such  as  those  found  on  some 
abandoned  mined  areas. 

Establishment  and  growth  of 
eeded  black  locust  can  be 
nhanced  with  amendments.  The 
roadcast  application  of  treble 
uperphosphate  on  eastern 
vsntucky  spoils  seeded  to  black 
jcust  produced  seedlings  the  first 
ear  that  were  3  to  5  times  taller 
han  seedlings  on  unfertilized 
polls.  Nitrogen  fertilizer  applied 
Mth  phosphorus  resulted  in  addi- 
onal  growth,  but  the  nitrogen  was 
ot  necessary  for  success  of  the 
)cust  (Vogel  and  Berg  1973). 
ocust  roots  have  nodules  in  which 
hizobium  bacteria  fix  appreciable 
mounts  of  nitrogen. 

Under  current  regulations,  trees 
re  planted  in  or  with  a  grass  and 
igume  ground  cover  that  is  estab- 
shed  for  erosion  control.  The  appli- 
atlon  of  fertilizer  increases  growth 
f  the  ground  cover  which,  in  turn, 
icreases  competition  with  the 
ees.  Black  locust  usually  is  more 
jccessful  than  other  trees  in 
3Coming  established  in  such 
round  cover  (Vogel  1977). 

Use  of  herbicides  to  control 
srbaceous  competition  has 
iproved  tree  survival  and  growth, 
erbicides  must  be  used  as  speci- 
5d,  and  their  effectiveness  varies 
depending  on  soil  leachability, 
.aasonal  weather  conditions,  and 
■pes  of  plants  to  be  controlled. 
.  amage  to  black  locust  trees  from 
-loper  use  of  a  wide  spectrum  of 
Ijrbicides  has  ranged  from  none  to 
tgnificant  depending  on  the 
:  i-iemical  and  the  dosage  (White  and 
;blfe  1983).  Bentazon  and  2,4-DB 
j Induced  the  growth  of  locust 
,  ftedlings. 


Survival  and  Early  Growth 

Black  locust  seedlings  ranked 
well  compared  to  other  kinds  of 
trees  in  USDA  Forest  Service 
studies  of  survival  and  early  growth 
on  prelaw  ungraded  spoils.  The 
number  of  surviving  black  locust 
trees  in  Illinois  after  10  years 
exceeded  70  percent  of  those 
planted  except  on  densely  vege- 
tated areas  or  very  acid  spots, 
where  survival  was  less  than  20 
percent  for  any  tree  species  tested 
(Boyce  and  Neebe  1959).  After  10 
years,  black  locust  survived  and 
grew  better  than  other  trees  tested 
in  Ohio  (Finn  1958)  and  western 
Kentucky  (Boyce  and  Merz  1959), 
and  was  rated  good  in  independent 
studies  in  Pennsylvania  (Hart  and 
Byrnes  1960). 

Spoils  at  most  of  the  planting 
sites  in  Illinois  and  Indiana  were 


neutral  to  moderately  alkaline. 
Survival  of  black  locust  on  these 
spoils  tended  to  increase  with  an 
increase  in  pH,  a  relationship  not 
found  for  the  more  acidic  minesoils 
of  the  f^issouri,  Kansas,  and  Okla- 
homa plantings  (Table  2).  Survival  of 
black  locust  after  11  years  on  acid 
bituminous  spoil  in  Pennsylvania 
was  50  percent  or  better  only  on 
spoil  with  pH  levels  above  3.6;  tree 
height  on  the  three  best  sites  aver- 
aged only  10.1  feet  (Davidson  1979). 
In  general,  growth  in  Illinois, 
Indiana,  Missouri,  Kansas,  and  Okla- 
homa was  relatively  independent  of 
pH  (Table  2).  Adherence  to  current 
reclamation  requirements  should 
result  in  a  minesoil  pH  range 
suitable  for  good  survival  and 
growth  of  black  locust. 


Table  2.— Spoil  pH  and  black  locust  survival  and  growth  on  plots  in 
Illinois  and  Indiana,  and  in  Missouri,  Kansas,  and 
Oklahoma^ 


lllino 

is/Indiana 

Missou 

ri/Kansas/Oklahoma 

pH 

Survival 

D.b.h. 

P 

H 

Survival 

D.b.h. 

1947 

1976 

1948 

1976 

Height 

Percent 

Inches 

Percent 

Inches 

Feet 

3.4 

4.7 

16 

7.7 

3.7 

5.7 

50 

5.3 

44 

4.3 

4.8 

21 

4.5 

4.5 

6.5 

34 

5.6 

40 

6.1 

6.1 

16 

6.5 

5.1 

5.5 

42 

5.8 

39 

6.9 

7.0 

38 

5.0 

5.2 

5.9 

19 

5.1 

39 

7.2 

7.7 

38 

7.5 

5.9 

7.5 

34 

5.1 

37 

7.5 

8.2 

35 

7.2 

6.0 

5.8 

40 

6.9 

42 

7.6 

7.2 

30 

8.2 

6.3 

7.3 

11 

7.3 

48 

7.6 

7.7 

34 

6.5 

6.5 

6.3 

54 

6.7 

41 

8.0 

7.8 

30 

6.1 

6.8 

6.7 

41 

7.1 

46 

8.1 

8.1 

64 

6.8 

6.8 

6.5 

22 

6.6 

34 

8.2 

6.0 

42 

4.1 

7.5 

7.4 

43 

6.3 

46 

8.3 

7.6 

66 

7.0 

a  Survival  and  growth  measured  in  1976;  trees  planted  in  1947. 


Locust  Mortality  and  Tree 
Invasion 


The  canopy  formed  by  rapid 
early  growth  of  black  locust  often 
does  not  persist.  There  nnay  be  a 
large  loss  of  trees  and  breakup  of 
the  stand.  Mortality,  breakage,  and 
growth  loss  in  black  locust  stands 
often  occur  by  age  15.  These 
symptoms  of  decline  are  caused 
primarily  by  the  locust  borer 
{Megacyllene  robiniae)  and  to  a 
lesser  degree  by  the  twig  borer 
(Ecdytolopha  insiticiana),  the  leaf 
miner  (Adontota  dorsalis),  and 
rimosus  heart  rot  (Fomes  rimosus) 
(Hoffard  and  Anderson  1982).  Large 
monoculture  stands  are  more 
susceptible  than  dispersed  indi- 
vidual trees  to  attack  from 
exploding  populations  of  insects. 

Borer  attacks  are  least  severe, 
or  absent,  on  vigorously  growing 
trees  (Hall  1933).  Shade,  highly 
correlated  with  lessened  attacks, 
may  be  an  effect  of  unbroken  crown 
canopy  which  develops  quickly  from 
vigorous  trees.  Drought,  acidic 
spoil,  fire,  or  other  damage  that 
weakens  trees  and  retards  canopy 
closure  may  lead  to  increased  borer 
damage.  In  southeastern  Kentucky, 
borer  damage  may  be  found  on 
black  locust  growing  on  sites 
disturbed  by  surface  mining  and 
road  building,  though  such  damage 
usually  is  not  found  on  locust  that 
regenerates  naturally  after  logging 
of  forest  sites. 

It  may  be  that  susceptibility  to 
borer  damage  is  greater  for  black 
locust  outside  the  original  range  for 
this  species.  A  more  favorable 
forest  environment  and  the 
presence  of  better  adapted  genetic 
strains  in  the  natural  range  may 
lessen  the  prevalence  of  borer 
attack.  Much  of  the  commercially 
available  black  locust  seed  used  for 
nursery  plantings  and  in  direct 
seeding  originates  in  Europe  from 
genotypes  of  unknown  origin  taken 
there  many  years  ago. 

Several  studies  have  docu- 
mented the  general  opinion  and 
numerous  observations  that  mortal- 
ity is  widespread  in  locust  stands 
on  disturbed  lands.  For  example,  a 
locust  stand  in  southern  Illinois 
planted  in  1938,  3  years  after 


mining,  had  2,700  trees  per  acre 
after  1  year,  1,170  per  acre  after  10 
years,  and  400  per  acre  after  15 
years  (Ashby  et  al.  1966).  As  locust 
trees  died  they  were  replaced  by 
boxelder  {Acer  negundo),  elm 
(Ulmus  spp.),  and  other  mesic 
hardwoods.  Woodland  herbs, 
predominantly  white  snakeroot 
(Eupatorium  rugosum),  had  formed  a 
continuous  ground  layer.  Natural 
mortality  in  black  locust  stands  in 
eastern  Kentucky  was  similar  at  10 
years  to  that  in  the  stand  in 
southern  Illinois  (Eigel  et  al.  1980). 

Detailed  studies  of  a  hydro- 
seeded  stand  in  Bell  County,  south- 
eastern Kentucky,  showed  290  black 
locust  trees  per  acre  12  years  after 
seeding,  with  a  third  of  the  trees 
dead.  Most  of  the  195  live  trees  per 
acre  were  less  than  4  inches  in 
diameter  and  would  not  have  been 
commercially  valuable  for  posts. 
The  locust  had  grown  through  an 
initially  thick  stand  of  sericea  lespe- 
deza  and  Kentucky-31  tall  fescue  to 
form  a  dense  thicket  of  seedlings  at 
about  age  6.  At  age  12,  about  one- 
third  of  the  area  had  a  ground  layer 
predominantly  of  Ky-31  fescue, 
while  the  majority  of  the  area  had  a 
dense,  waist-high  cover  of  white 
snakeroot,  touch-me-not  {Impatiens 
capensis),  pokeberry  (Phytolacca 
americana),  and  other  woodland 
herbs.  Borer  damage  was  nil  and 
little  locust  regeneration  was 
observed.  Only  32  stems  of  woody 
invaders  per  acre  were  counted, 
about  half  of  them  shrubs.  Sugar 
maple  (Acer  saccharum),  red  maple 
(A.  rubrum),  and  ash  (Fraxinus  spp.) 
accounted  for  most  of  the  tree 
invasion.  Lack  of  seed  sources,  or 
the  vigor  of  the  herbaceous  layer, 
may  have  been  the  reason  for  the 
meager  tree  invasion.  Some  older 
stands  in  southeastern  Kentucky 
have  shown  continued  locust 
mortality  with  numerous  invading 
trees  of  other  species  that  later 
formed  a  continuous  canopy. 
Locust  is  shaded  out  as  the  new 
trees  grow  taller. 

The  kind  and  number  of  trees 
that  invade  or  volunteer  in  black 
locust  stands  differ  from  those 
invading  in  planted  stands  of  other 


tree  species.  They  also  differ  from 
one  minesoil  type  to  another.  In 
Ohio,  for  example,  black  cherry 
(Prunus  serotina)  volunteers  were 
more  abundant  in  plantations  of 
black  locust  than  in  plantations  of 
other  species,  and  were  more  abun- 
dant on  acidic  and  neutral  spoils 
than  on  calcareous  spoils  (Larson 
1984). 

Regional  differences  have  also 
been  noted.  In  Illinois,  30-year-old 
locust  stands  were  invaded 
preferentially  by  boxelder  and  elm, 
in  Illinois  and  Indiana  by  sugarberry 
(Celtis  laevigata)  and  hackberry 
(Celt is  occidentalis),  and  in  Missourin 
and  Kansas  by  red  mulberry  (Morus 
rubra)  (Ashby  et  al.  1980).  In  Indiana.i, 
Japanese  honeysuckle  (Lonicera 
japonica)  has  formed  deep  mats  of 
vines  between  and  on  the  remnants, 
of  pure  locust  plantings. 

To  summarize,  as  black  locust 
die  from  whatever  cause  and  stand 
densities  decrease  and  give  way  to 
a  more  open  overstory,  the  existing 
herbaceous  ground  layer  is  main- 
tained, or  one  develops.  Shade- 
tolerant,  cool-season  grasses, 
especially  Ky-31  fescue,  that  often 
are  seed3d  with  the  locust 
commonly  form  a  dense  ground 
cover  that  persists  and  even  thrives 
with  the  locust  (Fig.  1).  This  fescue- 
locust  community  frequently  found 
on  reclaimed  surface  mines  in  the 
Appalachian  and  Interior  Coal 
Provinces  appears  to  be  unusually 
stable.  Where  not  dominated  by 
Ky-31  fescue,  crown  vetch 
(Coronilla  varia),  or  other  shade- 
tolerant  species,  the  main  ground- 
cover  component  under  open  locust 
stands  typically  is  the  woodland 
herb  flora  described  earlier  (Fig.  2). 
Sericea  lespedeza  where  sown  with 
grass  and  black  locust  typically 
dominates  the  ground  cover  for 
several  years,  but  seemingly  is 
reduced  in  density  or  shaded  out 
when  the  locust  canopy  closes. 
Tree  invasion  that  eventually 
replaces  the  locust  takes  place  at 
varying  rates  depending  on  type  of 
herbaceous  understory  and  the 
proximity  and  kind  of  forest-seed 
source. 


Ijgure  1.— The  understory  cover  in  this  planted  stand  of  black  locust  is  Ky-31  tail 
fscue.  Locust-fescue  communities  remain  relatively  stable  for  many  years. 


Figure  2.-The  understory  cover  in  this  12-year-old  stand  of  seeded  black  locust  is 
predominantly  pioneer  woodland  forbs.  The  ground  cover  previously  was  a  dense 
stand  Dredominantiv  nf  corirpa  locnoHa-,^ 


Interplanting  and 
Underplanting  with  Other 
Trees 


Three  methods  of  improving  or 
creating  hardwood  stands  in  black 
locust  plantings  are  (1)  interplant 
desirable  trees  with  locust,  (2) 
underplant  deteriorated  locust 
stands,  and  (3)  cut  out  or  chemically 
kill  the  locust  and  replant  with 
desired  species.  The  first  two  have 
been  of  greatest  importance  on 
surface  mines.  Selection  of  shade- 
tolerant  companion  trees  can 
enhance  the  probability  of  success. 

A  major  reason  for  planting 
black  locust  with  other  more 
desirable  or  commercially  important 
trees  is  the  role  of  locust  in 
improving  soil  and  supplying  fixed 
nitrogen  to  companion  trees.  Also, 
planting  trees  is  a  way  to  control 
stand  composition  of  desirable 
species.  Natural  plant  succession, 
too,  brings  new  kinds  and  numbers 
of  trees,  but  these  often  are  of  less 
value  for  forest  products,  for 
example  the  elm  or  mulberry  listed 
previously. 

Hardwood-black  locust 
mixtures  have  been  evaluated  for 
survival  and  growth  both  of  the 
locust  and  of  the  associated 
species.  Sometimes  direct 
comparisons  of  each  species 
planted  alone,  and  mixed,  were 
possible.  In  other  cases,  the  experi- 
mental design  of  30  years  ago  only 
allows  inferences  from  reasonably 
comparable  plantings. 

Black  locust  in  mixed  plantings 
generally  had  similar  or  better 
survival  than  in  pure  plantings 
(Table  3).  Growth  after  30  years  was 
variable.  Locust  trees  tended  to  be 
larger  in  plantings  with  the  higher 
percentages  of  black  locust  in  the 
mixture.  The  values  were  affected 
by  different  companion  trees 
planted  with  locust  in  the  several 
areas,  by  amount  of  locust  borer 
damage,  and  by  climatic  stress  and 
other  environmental  factors. 

The  primary  interest  and 
concern  in  interplanting  is  the  influ- 
ence of  black  locust  on  the  growth 
of  companion  trees.  Interplanting 
with  black  locust  has  in  some  cases 


enhanced  and  in  others  limited  the 
growth  of  companion  trees.  Several 
early  reports  on  mixed  plantings 
indicated  overtopping  and  crowding 
of  companion  trees  by  locust  and 
damage  from  wind  whipping  of 
tender  shoots  by  thorny  locust 
branches.  Despite  these  early 
adverse  effects,  several  companion 
species  have  grown  well  (Ashby  and 
Kolar  1977). 

Interplanting  pines  (Pinus  spp.) 
with  locust  has  not  been  very 
successful.  Kellogg  (1936)  reported 
failure  for  numerous  pine  species 
interplanted  with  locust.  Larson  and 
Vimmerstedt  (1983)  found  that  only 
13  percent  of  the  white  pine  {Pinus 
strobus)  that  had  been  interplanted 
with  black  locust  survived  after  30 
years.  This  compares  with  21 
percent  survival  where  pine  was  not 
interplanted.  Tree  diameter  also  was 
greater  for  pine  not  interplanted. 


One  study  in  southeastern  ( 
showed  enhanced  growth  of  tret 
planted  in  mixture  with  black  loc 
on  acid  spoils.  At  age  10,  tulip- 
poplar  {Liriodendron  tulipifera), 
green  ash  {Fraxinus  pennsylvanh 
and  redcedar  {Juniperus  virginiai 
were  228,  268,  and  194  percent 
taller,  respectively,  where  inter- 
planted with  locust  than  where 
planted  in  pure  stands.  Total 
nitrogen  content  in  leaves  was  1 
percent  greater  on  trees  planted 
with  locust  (R.  F.  Finn  and  R.  W. 
Merz,  unpublished  report,  Centre 
States  Forest  Experiment  Static 
Though  associated  with  better  ti 
growth,  higher  nutrient  content 
plant  tissue  may  produce  unde- 
sirable side  effects.  For  example 
deer  browsing  was  greater  on  pi 
growing  near  black  locust  than  ( 
those  not  near  locust  in  Penn- 
sylvania (Davidson  1970). 


Table  3.— Thirty-year  survival  and  growth  of  black 
locust  In  pure  stands  and  mixed  with 
other  trees.  Ohio  data  from  Larson  and 
Vimmerstedt  (1983). 


Area 


Survival        D.b.h. 


Height 


Percent       Inches 


PURE  LOCUST 


Feet 


Ohio 

18 

5.3 

28 

Indiana 

68 

5.5 

41 

Missouri 

39 

6.5 

42 

Kansas 

33 

5.4 

40 

Oklahoma 

11 

7.2 

MIXED 

48 

Ohio 

34 

5.0 

28 

Indiana 

64 

6.9 

55 

Northern  Illinois 

34 

5.7 

— 

Southern  Illinois 

22 

7.2 

— 

Kansas 

25 

6.7 

49 

Growth  differences  at  age  30 
rere  not  great  between  trees 
lanted  alone  and  trees  mixed  with 
)cust  in  several  states  (Table  4). 
wo  of  seven  comparisons  showed 
reater  diameter  with  locust,  while 
le  other  five  showed  better  growth 
here  planted  alone.  Older  compar- 
lons  are  not  available  to  predict  the 
iture  growth  of  these  stands. 

If  suppression  by  black  locust 
nits  early  growth  of  interplanted 
ampanion  trees,  underplanting 
Bteriorated  locust  stands  may 
/old  this  problem  and  take 
jvantage  of  improved  soil  condi- 
ons.  Results  of  underplanting  have 
mged  from  failure  to  highly 
jccessful,  with  little  explanation 
>r  the  differences.  Data  on  tree 
srformance  in  underplanted  black 


locust  stands  compared  with 
plantings  in  the  open  are  not 
available.  A  comparison  of  under- 
planted  locust  versus  underplanted 
shortleaf  pine  {Pinus  echinata)  of 
the  same  age  generally  showed 
better  survival  of  trees  planted 
under  the  pine  but  better  growth 
under  the  black  locust  (Ashby  and 
Kolar  1977).  By  age  37,  30  years 
after  the  underplanting,  survival  of 
both  locust  and  pine  was  6  percent. 

We  do  not  know  of  surface- 
mined  areas  planted  after  the 
complete  removal  or  deadening  of 
black  locust.  The  residual  effects  of 
harvested  locust  have  supported 
superior  growth  of  hardwoods  on 
poor,  old-field  soils  (Carmean  et  al. 
1976). 


able  4.— Thirty-year  growth  of  hardwoods  and  white  pine  planted 
alone  or  mixed  with  black  locust  on  Indiana,  Kansas,  and 
Ohio  strip  mines.  Ohio  data  from  Larson  and 
Vimmerstedt  (1983). 


Species 


D.b.h. 


Alone    Mixed 


-  -  Inches  -  - 


fweet  gum  (Liquidambar  styraciflua) 

(IN) 
led  oak  {Quercus  rubra)  (IN) 
;ilver  maple  (Acer  saccharinum)  (IN) 
JIack  walnut  [Juglans  nigra)  (IN) 
Slack  walnut  (KS) 
ulip  tree  (Liriodendron  tulipifera) 

(OH) 
Vhite  pine  {Pinus  strobus)  (OH) 


Height 


Alone    Mixed 


-  Feet 


8.8 

7.2 

62 

57 

8.1 

6.9 

62 

53 

6.0 

7.3 

58 

56 

5.0 

4.1 

47 

36 

3.0 

3.6 

23 

31 

6.2 

6.0 

38 

35 

7.3 

6.0 

34 

33 

Grading  Effects  on  Trees  in 
Reclamation 

Significant  changes  in  post- 
mining  soil  conditions  have  been 
noted  following  enactment  of  state 
and  Federal  reclamation  laws. 
Where  chemical  factors  once  were 
perceived  as  the  major  limitations  to 
plant  growth,  today,  much  concern 
and  research  is  directed  toward 
physical  limitations,  chiefly  those 
associated  with  grading. 

Graded  landscapes  are  much 
more  complex  than  often  realized. 
The  smooth  surfaces  may  hide 
differences  that  become  evident 
only  after  trees  are  planted.  Studies 
on  graded  versus  ungraded  pre-law 
minesoils  showed  that  grading  inter- 
acted with  site  and  spoil  conditions 
to  produce  several  types  of  tree- 
growth  response.  In  an  Ohio  study, 
black  locust  grew  better  on  the  fill 
material  on  graded  spoil  banks  than 
on  the  cut  area  from  which  the  fill 
material  was  removed.  Average  tree 
height  on  partially  graded  banks 
was  greater  than  on  leveled  banks 
and  about  the  same  as  on  ungraded 
banks.  Tree  growth  was  best  on 
side  slopes  of  the  partially  graded 
and  ungraded  banks  (Fig.  3). 

Locust  on  plots  partially  leveled 
by  dragline  pullback  in  southern 
Illinois  had  a  diameter  at  breast 
height  (d.b.h.)  of  6.5  inches  after  30 
years  compared  to  7.7  inches  on 
ungraded  plots.  Survival  percent- 
ages were  equal  even  though  spoil 
pH  was  6.1  and  3.4  for  the  graded 
and  ungraded  plots,  respectively. 
The  grading  limited  tree  growth 
more  than  the  extreme  acidity. 


Figure  3.— Relative  height  of  2-year-olct  black  locust  planted  on  leveled,  partially 
leveled,  and  unleveled  spoil  banks  in  Ohio  (from  IVIerz,  R.  B.  unpublished  Central 
States  Forest  Experiment  Station  Research  Report,  1948). 


There  was  little  difference  in  locust 
survival,  d.b.h.,  and  height  on  unlev- 
eled, partially  leveled,  and 
connpletely  leveled  plots  in  Ohio 
though  trees  on  the  partially  leveled 
area  had  a  significantly  smaller  aver- 
age d.b.h.  than  on  the  other  two 
areas  (Larson  and  Vinnmerstedt 
1983).  Detrinnental  effects  of  grading 
on  height  growth  of  locust  were 
found  in  West  Virginia  by  Brown 
(1973).  We  found  2  to  11  percent 
greater  diameter  and  height  growth 
of  locust  after  30  years  on  ungraded 
areas  than  in  similar  plantings  on 
graded  minesoils  in  Missouri  and 
Kansas.  The  effect  of  possible  inter- 
actions of  soil  compaction  with 
borer  damage  or  other  factors  on 
locust  were  not  identified  in  these 
studies. 

Grading  was  beneficial  to  survi- 
val and  growth  of  black  locust  on 
coarse-textured  anthracite  minesoils 
in  Pennsylvania  (Czapowskyj  1970). 
Locust  survival  after  5  years  aver- 
aged 64  percent  on  graded  and  22 
percent  on  ungraded  coarse  spoil 


materials.  Rolling  and  sliding  rocks 
and  erosion  caused  considerable 
mortality  on  ungraded  banks.  Trees 
were  9.8  feet  tall  on  the  graded  sites 
and  only  4.6  feet  on  the  ungraded. 
On  an  area  with  finer  textured  soils 
(sandy  clay  loam),  the  average 
height  of  trees  on  the  graded  site 
was  6.2  feet  compared  to  5.2  feet  on 
the  ungraded.  Thus,  grading 
appears  to  benefit  growth  of  black 
locust  on  coarse-textured  materials, 
but  is  detrimental  to  growth  on  finer 
textured  minesoil  materials,  such  as 
are  commonly  found  in  the 
Midwest. 

Growth  of  black  locust  at  age 
10  was  less  affected  by  grading 
than  three  other  tree  species  in 
Ohio  (Finn  1958).  At  age  30,  locust 
had  the  highest  survival  but  not  the 
best  growth  of  13  species  planted 
on  graded  sites  in  fvlissouri,  and  the 
second  best  survival  in  Kansas.  Our 
recent  studies  in  Illinois  showed 
that  survival  of  black  locust  after  2 
years  was  only  40  percent  on 
graded  sites  compared  to  100 


percent  on  ungraded  sites.  Tree 
height  averaged  4.9  feet  on  graded 
and  11.5  feet  on  ungraded  sites. 
Development  of  root  systems  also 
was  markedly  reduced  on  the 
graded  spoils.  Even  so,  the  locust 
had  deeper  roots  and  grew  more 
vigorously  than  the  other  12  kinds 
of  trees  planted  on  the  graded  sites 

Black  locust  recently  has  been 
planted  on  graded  agricultural  mine- 
soils  to  test  the  hypothesis  that 
locust  root  systems  are  more  effec- 
tive than  alfalfa  {Medicago  sativa)  or 
sweet  clover  (Melilotus  spp.)  in 
penetrating  compacted  soil  layers. 
Locust  may  well  be  a  good  choice 
for  improvement  of  minesoils  in  the* 
early  years  after  mining  and  before 
planting  corn  and  other  row  crops. 
This  would  be  a  means  to  offset 
adverse  effects  caused  by  grading 
the  replaced  fine-textured  surface- 
soil  materials. 


lonsumptive  and  Other 
Ises 

Black  locust  is  a  relatively 
ense  wood  with  high  value  for  fire- 
ood.  It  ranked  6th  (behind  oak)  in 
snsity  and  heat  value  out  of  33 
oods  reported  by  the  USDA  Forest 
srvice  (n.d.).  The  cutting  and 
nnoval  of  firewood  should  limit  the 
jildup  of  borer  populations  and 
icourage  sprouting  to  renew  the 
and. 

Black  locust  is  one  of  the  nnost 
onnising  species  to  plant  on  sur- 
ce  mines  for  production  of  wood 
industrial  heating  and  generation 
electrical  power,  and  as  a  chemi- 
i\\  feedstock.  Young  stands 

ically  are  harvested  for  such 
Ijomass  production.  The  wide 
8  aptability  of  locust  to  a  diversity 
(sites,  its  nitrogen-fixing  capacity, 
sjd  quick  growth  provide  an  early 
firvestable  crop  (Eigel  et  al.  1980). 
l>cust  sprouts  are  more  vigorous 
tan  the  original  planting  and  have 
{ipduced  more  than  2.25  tons  per 
gjre  of  biomass  per  year  in  western 
bntucky  (Carpenter  and  Eigel 
179).  Locust  had  superior  perform- 
2ce  in  a  Kansas  energy  forest 
(aughton  1980). 

Letting  the  stand  grow  to  a  size 
i-  fenceposts  or  mine  props  is  a 
t.ditional  use  of  black  locust 
(bgers  1951).  Fencepost  produc- 
ti!n  may  well  be  deferred  to  a 
srout  generation  to  gain  vigor,  a 
dnser  canopy,  and  stands  less 
•sbject  to  borer  attacks  (Finn  and 


Limstrom  1957).  Where  not  exposed 
to  borer  attack  before  a  sprout 
canopy  is  renewed,  better  trees 
could  be  left  for  posts  during  short- 
rotation  harvesting  for  biomass  or 
firewood. 

Living  fences  or  barriers  of 
black  locust  can  be  useful  for 
public  safety,  for  example,  next  to 
ramps,  steeper  shores  of  strip-mine 
lakes,  roadways,  and  industrial 
sites.  They  help  prevent  access  by 
off-road  vehicles  or  other  trespass 
into  reclaimed  fields  or  forest  plant- 
ings. The  barrier  can  be  renewed 
and  maintained  parallel  to  the  areas 
of  interest  by  harvesting  alternate 
strips  for  biomass  and  to  bring 
about  sprout  production. 

Profuse  flowering  by  black 
locust  provides  springtime  color. 
The  flowers  are  eagerly  sought  by 
bees  and  furnish  pollen  and  nectar 
that  contribute  to  the  buildup  of  bee 
populations  and  honey  production 
later  in  the  season.  Locust  trees 
planted  along  the  edge  of  an  alfalfa 
or  clover  pasture  provide  early- 
season  support  to  bee  populations. 

Wildlife  values  of  black  locust 
are  variable.  It's  rapidly  developing 
cover  contributes  to  habitat  for 
numerous  birds  and  mammals. 
Locust  is  a  good  producer  of  seed 
that  is  a  major  food  resource  for 
quail  in  winter. 


Benefits  and  Problems 
Using  Blacl(  Locust 

Mining  permits  or  reclamation 
plans  are  prepared  to  fit  site  and 
land-use  requirements  of  each  mine. 
The  overall  desirability  of  using 
black  locust  will  depend  both  on 
site  conditions  and  on  the  projected 
postmining  land  use.  The  following 
is  a  summary  of  many  of  the  poten- 
tial benefits  and  problems  from 
including  black  locust  in  reclama- 
tion planning  and  plantings. 

Potential  Benefits 

1.  Can  be  planted  as  seed  or  seed- 
ling; both  are  readily  available 
and  relatively  inexpensive. 

2.  Is  adapted  to  a  wide  range  of 
climatic  and  soil  (spoil) 
conditions. 

3.  Usually  grows  faster  than  other 
kinds  of  trees  the  first  several 
years  after  planting. 

4.  Survives  well  in  competition 
with  grasses  and  other 
herbaceous  cover. 

5.  Promotes  soil  permeability  and 
water  entry  which  in  turn 
decreases  surface  runoff  and 
erosion. 

6.  Has  root  nodules  with  bacteria 
that  fix  nitrogen  symbiotically. 

7.  Produces  leaf  and  woody  liter 
that  contributes  to  rapid  build- 
ing of  soil  organic  matter  and 
cycling  and  availability  of 
nutrients. 


8.  Will  spread  by  root  suckers  in 
coal  slurry  and  other  unstable 
rooting  nnedia,  resulting  in  dust 
and  erosion  control. 

9.  Produces  quick  cover  and 
screening  for  erosion  control 
and  landscape  and  esthetic 
enhancement. 

10.  Young  dense  stands  can  furnish 
an  effective  barrier  against  tres- 
pass or  entry  to  other  plantings 
and  hazardous  areas. 

11.  Produces  large  quantities  of 
cordwood  for  fuel  or  charcoal. 

12.  Produces  substantial  biomass 
with  early  regrowth  from  root 
suckers  and  stump  sprouts  after 
cutting. 

13.  Under  favorable  growth  condi- 
tions, provides  short-term 
production  of  cordwood  or  dur- 
able fenceposts. 

14.  Afford  habitat  for  several  kinds 
of  wildlife.  Seed  is  prime  food 
for  quail  in  some  regions. 

15.  Supports  bee  colonies  and 
honey  production  by  early 
spring  flowering. 

16.  Natural  release  of  interplanted 
or  underplanted  timber  trees 
can  result  from  borer  attack  or 
other  causes  of  locust  mortality. 

Potential  Problems 

1.  Pure  stands,  particularly  direct- 
seeded  ones,  are  nearly  impene- 
trable during  the  thicket  stage 
from  about  age  2  to  8. 

2.  Thorns  can  be  a  hazard  to 
people  and  equipment  when 
underplanting  or  harvesting. 


3.  May  be  too  competitive  where 
planted  with  other  trees  in 
mixed  stands.  This  problem  can 
be  alleviated  by  choosing  suita- 
ble percentages  of  locust  in  the 
mix,  suitable  spacings  between 
trees,  and  suitable  timing  of 
plantings. 

4.  Cannot  grow  under  shade. 

5.  In  some  plantings,  especially  on 
poorer  sites,  locust  borer  often 
destroys  the  commercial  poten- 
tial for  fenceposts  and  firewood. 

6.  Unless  controlled  by  manage- 
ment, vigorous  sprouting  after 
intensive  cutting  reduces  the 
chance  to  introduce  more  valua- 
ble trees. 

7.  Spreads  into  adjacent  unman- 
aged  open  areas. 

These  benefits  and  problems 
encompass  a  range  of  potential 
uses  both  on  lands  newly  mined 
and  on  older  mining  operations  still 
needing  revegetation.  A  new  era  for 
use  of  black  locust  has  opened  with 
the  need  to  overcome  limitations  of 
compaction  on  graded  minesoils.  Its 
vigorous  root-system  is  useful  for 
improving  soil  physical  and  chemi- 
cal conditions  prior  to  development 
of  agricultural  row-crop  production. 
Black  locust  has  the  potential  to 
contribute  significantly  to  accel- 
erated forest  development  within 
the  framework  of  current  regulatory 
requirements.  This  species  remains 
a  valuable  biological  resource  for 
meeting  diverse  needs  in  reclama- 
tion. If  full  advantage  is  taken  of 
this  potential  resource,  the  reclama- 
tion equation  will  include  the  plant- 
ing of  millions  more  black  locust 
seedlings  and  seed  in  the  years  to 
come. 
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Black  locust  has  been  planted  and  seeded  nmore  than  any  other  tree 
species  on  lands  surface-nnined  for  coal  in  the  Eastern  United  States. 
Benefits  fronn  planting  black  locust  ace:  it  provides  quick  cover  for 
stabilization  and  esthetics;  it  supplies  nitrogen  and  nutrient-rich  litter 
to  soil;  it  innproves  site  for  establishment  of  other  higher  quality  trees; 
it  grows  in  a  wide  range  of  minesoil  conditions,  including  extrennely 
acid  soils;  it  grows  better  than  nnost  trees  in  soils  compacted  by 
grading  and  topsoiling  practices;  it  can  be  established  by  seeding, 
and  it  is  useful  for  posts,  fuel,  and  biomass  production. 
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Abstract 

This  paper  gives  a  computer  program  to  be  used  on  the  IBM-PC  to 
evaluate  the  tradeoff  betv\/een  chips  and  boards.  In  System  6,  bolts  are 
sawed  to  cants,  and  cants  are  resawed  to  boards.  All  boards  with  a  mini- 
mum clear  area  are  stacked,  dried,  and  processed  to  blanks.  All  other 
boards  are  chipped.  When  the  bolts  are  of  poor  quality,  many  boards  will 
have  only  the  minimum  clear  area.  By  increasing  the  size  of  the  minimum 
clear  area  used  in  sorting,  only  the  better  boards  will  be  used  for  blanks 
and  more  chips  will  be  made.  Additional  cants  will  have  to  be  purchased  to 
replace  the  boards  chipped. 


The  use  of  trade,  firm,  or  corporation  names  in  this  publication  is  for 
the  information  and  convenience  of  the  reader.  Such  use  does  not  consti- 
tute an  official  endorsement  or  approval  by  the  U.S.  Department  of 
Agriculture  or  the  Forest  Service  of  any  product  or  service  to  the  exclusion 
of  others  that  may  be  suitable. 

The  computer  program  described  in  this  publication  is  available  on 
request  with  the  understanding  that  the  U.S.  Department  of  Agriculture 
cannot  assure  its  accuracy,  completeness,  reliability,  or  suitability  for  any 
other  purpose  than  that  reported.  The  recipient  may  not  assert  any 
proprietary  rights  thereto  nor  represent  it  to  anyone  as  other  than  a 
Government-produced  computer  program. 


System  6  is  a  new  technology  (Reynolds  and 
tcheil  1982)  to  convert  snnall-diameter,  low-grade 
dwood  timber  to  standard-size  blanks.  Blanks  are 
je-giued  panels  (Araman  et  al.  1982)  used  to  make 
niture  and  kitchen  cabinet  parts. 

In  System  6,  the  tree  stem  is  bucked  to  6-  or  8- 
it-long  bolts,  the  bolts  are  sawed  to  cants,  and  the 
Its  are  resawed  to  boards.  The  boards  that  do  not 
^e  at  least  one  minimum  cutting  (1-1/2  by  15  inches) 
chipped.  All  other  boards  are  stacked  for  drying, 
er  drying,  all  boards  are  processed  to  blanks. 

It  is  assumed  that  the  reader  is  familiar  with  Sys- 
n  6  rough-mill  operating  procedures  (Reynolds  1984). 


>erating  the  Rough  Mill 

In  making  a  System  6  rough  mill  run,  the  wood 
jcies,  blank  thickness,  and  blank  quality  to  be  made 
specified.  Boards  of  the  correct  species  and  thick- 
)S  are  used.  Boards  are  not  graded.  Every  board 
St  contain  at  least  a  1-1/2-  by  15-inch  piece  because 
3  was  the  criterion  used  to  choose  the  boards  to  be 
3d.  All  of  these  boards  are  processed. 

System  6  rough  mill  runs  are  preplanned.  Board- 
Id  data  per  operating  method  (GCL's— gang  cross- 
length)  and  blank  requirements  per  length  (cutting 
s)  are  put  through  a  linear  program  (LP).  The  LP 
ution  gives  the  minimum  quantity  of  boards  to  be 
up  by  each  GCL  to  satisfy  the  cutting  bill  require- 
nts.  When  board  quality  is  good,  yields  are  high  and 
y  a  few  short  blanks  are  made.  When  board  quality 


level  is  poor,  yields  are  low  and  many  short  blanks  are 
made.  Board  quality  and  cutting  bill  requirements  will 
both  affect  the  LP  solution. 

When  board  quality  level  is  high  and  few  long 
blanks  are  required  in  the  cutting  bill,  yields  will  be 
high.  If  board  quality  levels  are  low  and  many  long 
blanks  are  required  in  the  cutting  bill,  yields  will  be 
low.  This  will  cause  profits  to  suffer.  Since  the  cutting 
bill  requirements  are  set  by  customer  demands,  only 
the  board  quality  level  can  be  controlled  by  the  System 
6  operator.  Better  quality  timber  should  be  purchased, 
if  possible,  when  cutting  bills  require  many  long 
blanks. 

When  poor-quality  timber  must  be  used  and  many 
long  blanks  are  needed,  the  green-board  sorting  criteria 
after  cant  resawing  must  be  changed.  By  increasing 
the  size  of  the  minimum  clear  area,  fewer  boards  will 
be  sent  to  the  stacker  from  the  cant  gang  resaw.  The 
quality  level  of  the  dried  boards  will  be  better  and  more 
long  tjlanks  will  be  made. 

When  sorting  to  get  higher  quality  boards,  a  trade- 
off must  be  made.  The  chips  versus  blanks  program  is 
used  to  resolve  this  tradeoff  (Appendix).  Chips  are 
much  less  valuable  than  blanks.  However,  by  chipping 
more  boards,  more  chips  are  made  and  more  money  is 
realized  from  the  sale  of  chips.  On  the  other  hand, 
additional  timber  must  be  purchased  to  produce 
enough  of  the  better  quality  boards  to  keep  the  rough 
mill  operating  at  full  capacity.  The  program  is  used  to 
resolve  whether  the  value  of  the  additional  chips  and 
blanks  of  shorter  lengths  that  are  in  excess  of  cutting 
bill  requirements  offsets  the  cost  of  the  additional 
roundwood. 


Input  Data  Required 


Eleven  variables  must  be  known  or  estimated  to 
create  a  meaningful  input  to  solve  the  chips  versus 
blanks  tradeoff. 

1.  Board  input  per  shift:  The  System  6  rough  mill  is 
designed  to  process  a  given  input  of  boards  per 
shift.  The  input  board  quality  will  affect  the  blank 
output.  Poor-quality  boards  will  produce  fewer 
blanks  while  good-quality  boards  will  produce 
more.  The  input  board  quantity  is  based  on  board 
quality  and  is  determined  in  a  pretest.  Board  quan- 
tity is  a  function  of  mill  design  and  must  be 
stated. 

2.  Cash  flow-in:  The  System  6  mill  operator  is 
expected  to  earn  a  given  amount  of  money  per 
year  to  meet  the  owner's  earnings  requirement. 
This  annual  cash  flow-in  requirement  is  placed  on 
a  per  shift  basis.  The  per  shift  cash  flow-in  is  a 
function  of  the  mill  business  design  and  must  be 
stated  (Hansen  &  Reynolds  1984). 

3.  Percent  boards  chipped:  This  is  the  percentage  of 
boards,  by  board  feet  measure,  sent  to  the  chipper 
when  sorting  for  higher  quality  boards.  The 
remainder  of  the  boards  go  to  the  stacker  for  dry- 
ing. When  sorting  for  higher  quality  boards  is  not 
done,  this  value  is  zero. 

4.  Chip  price:  This  is  the  amount  per  green  ton  the 
chips  are  sold  for  f.o.b.  (free  on  board)  the  System 
6  mill. 

5.  Cant  cost  (chip  replacement):  This  is  the  cost,  per 
M  bf  (thousand  board  feet),  to  be  paid  for  the  addi- 
tional cants  that  are  required  to  make  up  for  the 
board  footage  sent  to  the  chipper. 

6.  Required  blanks  yield:  This  is  the  yield,  in  percent 
blanks  surface  area,  of  the  blanks  required  by  the 
cutting  bill. 

7.  Extra  blanks  yield:  In  some  instances,  more  blanks 
that  are  less  than  50  inches  long  but  longer  than 
20  inches,  are  made  than  are  required  by  the  cut- 
ting bill.  These  blanks  accumulate,  as  the  50  inch 
and  longer  blanks  are  made,  and  must  be  sold. 

8.  Excess  salvage  blanks  yield:  In  System  6,  blanks 
20  inches  or  shorter  are  made  on  a  salvage  basis. 
If  these  blanks  accumulate  up  to  the  quantity 
stated  in  the  cutting  bill,  they  are  accepted.  If 
more  than  the  cutting  bill  quantity  is  made,  they 
are  excess  and  must  be  sold. 


Pro 


9.  Required  blanks  price:  This  is  the  average  price, |tie< 
per  square  foot  surface  area,  of  the  blanks 
required  by  the  cutting  bill. 

10.  Extra  blanks  price:  Since  the  extra  blanks  are  of  I 
the  same  quality  as  the  required  blanks,  they  cas 
be  sold.  However,  a  lower  price  will  probably  ha? 
to  be  used  to  create  a  new  market  and  sell  thenri  j 
promptly. 

11.  Excess  salvage  blanks  price:  These  blanks  are 
also  of  the  required  blanks  quality.  But  due  to 
their  short  length,  a  much  lower  price  will  have  to 
be  used  to  sell  them  promptly. 


Using  The  Program 

Program  CHVBL1.BAS,  Appendix,  must  be  loadfis 
onto  a  diskette  containing  the  C0MMAND.COM, 
ANSI.SYS,  SYS.COM,  PRINT.COM,  FIND.EXE,  and 
BASICA.COM  DOS  files.  This  diskette  is  put  into 
drive  A.  A  formatted  disk,  as  a  scratch  file,  must  be 
put  into  drive  B.  First  enter  BASICA  then  LOAD 
"A:CHVBL1.BAS"  to  put  the  program  into  memory.  Fl 
starts  the  program.  The  program  has  an  associated 
data  file,  "B:CHVBL1.DAT".  The  input  data  from  a  ruj 
is  saved  and  is  entered  as  input  data  for  the  next  rurif 
This  "old"  data  is  changed  to  be  the  "new"  data  forf 
that  run.  Only  the  data  changed  need  be  entered. 


I,  f 


When  the  program  is  first  run,  there  will  be  no 
CHVBL1.DAT  file  on  the  B  diskette.  Program  lines  m, 
90,  and  100  must  be  deleted  with  the  program  in  me^f, 
ory.  All  11  data  lines  are  entered  during  this  first  runii  ^ 
The  CHVBL1.DAT  file  will  be  entered  on  the  B  diske^l*' 
during  this  first  run.  Then  on  the  second  run  the  proi" 
gram  must  be  reloaded  so  that  lines  80,  90,  and  100  r 
available  and  the  data  from  a  run  is  read  as  "old"  dai 
for  the  next  run. 


The  program  is  written  with  prompting  message 
so  data  entry  and  use  are  simple  and  quick.  We  recci 
mend  no  more  than  70  characters  or  spaces  on  the  i 
identification  line.  If  more  description  is  used,  the  11 
will  scroll  and  not  all  data  will  appear  on  the  screen 
when  the  solution  is  given. 


rogram  Demonstrations 


Input  data  for  demonstration  run  1  is  taken  from 
e  standard  mill  option  by  Hansen  and  Reynolds 
984)  as  follows: 

The  System  6  mill  will  process  16  M  bf  per  shift. 

Normal  operations  bring  in  $11,520  per  shift. 

No  boards  will  be  chipped  except  those  not  meet- 
ing the  minimum  1-1/2-  by  15-inch  clear  area 
requirement. 

Chip  price  is  $0  per  ton. 

Since  no  boards  are  to  be  chipped,  this  value  is 
not  used  in  this  run,  so  cant  cost  =  $0. 

For  the  cutting  bill  and  the  quality  of  boards  used, 
yield  in  blanks  required  by  the  cutting  bill  is  45.0 
percent. 

There  is  no  additional  yield  in  extra  blanks. 

There  is  no  additional  yield  in  salvage  length 
blanks. 

Required  blanks  will  sell  for  an  average  price  of 
$1.60  per  square  foot. 

).    Extra  blanks  will  sell  for  an  average  price  of  $1.20 
per  square  foot. 

1.    Extra  salvage  blanks  will  sell  for  an  average  price 
of  $0.80  per  square  foot. 

Results  are  given  in  two  ways  (Figure  1):  (1)  Cash 
Dw-in  as  a  result  of  operating  the  System  6  mill  as 
ascribed  by  the  input  data,  and  (2)  blank  prices 
;eded  to  meet  the  $11,520  cash  flow-in  required. 

There  was  $11,520  realized  from  the  sale  of  the 
200  square  feet  of  blanks  made  and  sold  at  $1.60  per 
juare  foot.  As  there  were  no  other  earnings  or  costs, 
!e  $11,520  matched  the  required  cash  flow.  The  prices 
ilculated  were  the  same  as  the  prices  given  as  input 
p. 

Then  the  cutting  bill  was  changed  so  that  more 
ing  blanks  were  required,  but  the  same  quality  boards 
3re  used.  The  yield  of  required  blanks  fell  to  35  per- 
■nt,  but  there  was  a  3.5  percent  yield  of  shorter 
anks  in  excess  of  requirements.  There  was  also  a  1.5 
iircent  yield  of  blanks  less  than  20  inches  long  (the 
iivage  blanks). 


As  shown  in  Figure  2,  5,600  square  feet  of 
required  blanks  realized  $8,960  at  $1.60  per  square  foot. 
The  extra  blanks  brought  in  $672,  and  the  salvage 
blanks  brought  in  $192.  The  total  cash  flow-in  was 
$9,824  which  was  $1,696  short  of  the  $11,520  cash  flow- 
in  required  by  the  System  6  mill  business  plan.  So,  to 
earn  the  additional  $1,696,  the  required  blanks  price 
had  to  be  raised  28  cents  per  square  foot  to  $1.88,  the 
extra  blanks  21  cents  per  square  foot  to  $1.41,  and  the 
salvage  blanks  14  cents  per  square  foot  to  $0.94. 

If,  however,  we  had  chipped  20  percent  of  the 
poorest  boards  when  we  ran  the  second  cutting  bill, 
the  overall  board  quality  for  blanks  would  have 
improved  and  yields  would  have  risen.  There  would 
have  been  a  42.5  percent  yield  of  required  blanks,  a  2.0 
percent  yield  of  extra  blanks,  and  a  0.5  percent  yield  of 
excess  salvage  blanks. 

As  shown  in  Figure  3,  6,800  square  feet  of 
required  blanks  realized  $10,880  at  $1.60  per  square 
foot.  The  320  square  feet  of  extra  blanks  were  worth 
$384  at  $1.20  per  square  foot,  and  80  square  feet  of  sal- 
vage blanks  were  worth  $64  at  $0.80  per  square  foot. 
An  additional  $80  was  raised  from  chips  made  from  the 
20  percent  poor-quality  boards,  but  $576  had  to  be 
spent  for  cants  to  replace  those  boards.  At  this  point, 
total  cash  flow  of  $10,832  is  $688  shy  of  the  $11,520 
goal.  This  $688  is  raised  by  increasing  the  required 
blanks  price  by  10  cents  per  square  foot,  the  extra 
blanks  by  7  cents  per  square  foot,  and  the  salvage 
blanks  by  5  cents  per  square  foot. 

Look  at  the  System  6  mill  operations  another  way 
and  return  to  Figure  1.  For  the  cutting  bill  require- 
ments used,  a  45  percent  yield  of  required  blanks  was 
obtained  and  no  extra  or  excess  salvage  blanks  were 
made.  If  we  had  chipped  20  percent  of  all  boards  as 
they  left  the  cant  gang  resaw,  the  board  quality  would 
have  improved  to  give  a  48  percent  yield  of  required 
blanks. 

Figure  4  shows  the  effect  that  chipping  20  percent 
of  the  green  boards  and  replacing  them  from  cants 
costing  $190  per  M  bf  will  have  on  the  blank  price  and 
cash  flow-in.  There  will  be  $240  more  coming  in  when 
$1.60  per  square  foot  is  charged.  The  mill  operator  can 
pocket  this  additional  profit  or  pass  the  savings  on  to 
customers  by  reducing  the  blank  price  by  3  cents  per 
square  foot. 


CHIPS  Vs  BLANKS  Program  1  04-08- 

Poorest  boards  chipped;  all  blanks  sold  11:28: 

Input  Data 

1  Board  input  per  shift    16.00mbf  6  Req'd  blanks  yield=  45. 

2  Cash  flow  req'd=    $11,520.00  7  Extra  blanks  y1eld=  0. 

3  Percent  boards  chipped=   0.0%  8  Exc  salv  blanks  yield=  0. 

4  Chip  price=            $   0.00/ton  9  Req'd  blanks  price  $  l.,| 

5  Cant  cost(chip  repl)=  $   0.00/mbf  10  Extra  blanks  price  $  1. 

11  Exc  salv  blanks  price=  $  0,s 

RUN  IDENTtDEMONSTRATION  #1 

Output  Values:  Cash  Flow  In 

Required  blanks  made=          7,200sqft  Value  $11,520 

Extra  blanks  made=                 Osqft  Value  $      0 

Exc  sal  blanks  made=               Osqft  Value  $      0 

Chips  made=                     O.OOtons  Value  $      0 

Additional  cants  for  chips=     O.OOmbf  Value  $      0 

Total  cash  flow  in  (Excess/shortage  $  0)  $11,520 

Output  Values:  Blank  Prices 
Required  blanks  made=  7,200sqft       Value  $11,520 

Extra  blanks  made=  Osqft       Value  $      0 

Exc  sal  blanks  made=  Osqft       Value  $      0 

Chips  made=  O.OOtons       Value  $      0 

Additional  cants  for  chips=     O.OOmbf        Value  $      0 
Total  cash  flow  in  (Equal  cash  flow  req'd)  $11,520 

Req'd  Blanks  Price=  $  1.60/sqft 
Extra  Blanks  Price=  $  1.20/sqft 
Exc  Sal  Blanks  Price=$  0.80/sqft 

Figure  1. --Program  CHVBLl  output:  Run  No.  1 

1' 
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CHIPS  Vs  BLANKS  Program  1  04-08-1985 

Poorest  boards  chipped;  all  blanks  sold  11:30:53 

Input  Data 

Board  input  per  shift    16.00mbf     6  Req'd  blanks  y1eld=      35.0% 

Cash  flow  req'd=    $11,520.00       7  Extra  blanks  y1eld=      3.5% 

Percent  boards  chipped=   0.0%        8  Exc  salv  blanks  y1eld=    1.5% 

Chip  pr1ce=  $   0.00/ton    9  Req»d  blanks  price      $  1.60 

Cant  cost(ch1p  repl)=  $   0.00/mbf   10  Extra  blanks  price      $  1.20 


11  Exc  salv  blanks  pr1ce=  $  0.80 


IDENTrDEMONSTRATION  #2 


Output  Values:  Cash  Flow  In 

Required  blanks  made=          5,600sqft  Value  $  8,960 

Extra  blanks  made=               560sqft  Value  $    672 

Exc  sal  blanks  made=            240sqft  Value  $    192 

Chips  made=                    O.OOtons  Value  $      0 

Additional  cants  for  ch1ps=     O.OOmbf  Value  $      0 

Total  cash  flow  1n  (Excess/shortage  $-1,696)  $  9,824 

Output  Values:  Blank  Prices 

Required  blanks  made=          5,600sqft  Value  $10,507 

Extra  blanks  made=               560sqft  Value  $    788 

Exc  sal  blanks  made=             240sqft  Value  $    225 

Chips  made=                     O.OOtons  Value  $      0 

Additional  cants  for  ch1ps=     O.OOmbf  Value  $     0 

Total  cash  flow  In  (Equal  cash  flow  req'd)  $11,520 
Req'd  Blanks  Pr1ce=  $  1.88/sqft 
Extra  Blanks  Pr1ce=  $  1.41/sqft 
Exc  Sal  Blanks  Pr1ce=$  0.94/sqft 


Figure  2.— Program  CHVBLl  output:  Run  No.  2 


CHIPS  Vs  BLANKS  Program  1  04-08-191 

Poorest  boards  chipped;  all  blanks  sold            11:06:533 

Input  Data 

1  Board  Input  per  shift    16.00mbf     6  Req'd  blanks  y1eld=      42.5511 

2  Cash  flow  req'd=    $11,520.00        7  Extra  blanks  y1eld=       2.0JII 

3  Percent  boards  ch1pped=  20.0%        8  Exc  salv  blanks  y1eld=    0.5511 

4  Chip  pr1ce=            $  10.00/ton    9  Req'd  blanks  price      $  1.6(( 

5  Cant  cost(ch1p  repl)=  $180.00/mbf   10  Extra  blanks  price      $  1.2(( 

11  Exc  salv  blanks  pr1ce=  $  0.8(^ 

RUN  IDENT:DEMONSTRATION  #3 

Output  Values:  Cash  Flow  In 

Required  blanks  made=          6,800sqft  Value  $10,880 

Extra  blanks  made=               320sqft  Value  $    384 

Exc  sal  blanks  made=              80sqft  Value  $     64 

Chips  made=                     8.00tons  Value  $     80 

Additional  cants  for  ch1ps=     3.20mbf  Value  $   -576 

Total  cash  flow  In  (Excess/shortage  $   -688)  $10,832 

Output  Values:  Blank  Prices 

Required  blanks  made=         6,800sqft  Value  $11,541 

Extra  blanks  made=               320sqft  Value  $    407 

Exc  sal  blanks  made=              80sqft  Value  $     68 

Chips  made=                     8.00tons  Value  $     80 

Additional  cants  for  ch1ps=     3.20mbf  Value  $   -576 

Total  cash  flow  In  (Equal  cash  flow  req'd)  $11,520 
Req'd  Blanks  Pr1ce=  $  1.70/sqft 
Extra  Blanks  Pr1ce=  $  1.27/sqft 
Exc  Sal  Blanks  Pr1ce=$  0.85/sqft 


Figure  3.— Program  CHVBLl  output:  Run  No.  3 
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CHIPS  Vs  BLANKS  Program  1  04-08-1985 

Poorest  boards  chipped;  all  blanks  sold  11:11:36 

Input  Data 

Board  Input  per  shift    16.00mbf     6  Req'd  blanks  y1eld=      48.0% 

Cash  flow  req'd=    $11,520.00        7  Extra  blanks  y1eld=       0.0% 

Percent  boards  ch1pped=  20.0%       8  Exc  salv  blanks  y1eld=    0.0% 

Chip  pr1ce=  $  10.00/ton    9  Req'd  blanks  price      $  1.60 

Cant  cost(ch1p  repl)=  $190.00/mbf   10  Extra  blanks  price      $  1.20 


11  Exc  salv  blanks  pr1ce=  $  0.80 


IDENTtDEMONSTRATION  #4 


Output  Values:  Cash  Flow  In 

Required  blanks  made=          7.680sqft  Value  $12,288 

Extra  blanks  made=                Osqft  Value  $      0 

Exc  sal  blanks  made=              Osqft  Value  $      0 

Chips  made=                    8.00tons  Value  $     80 

Additional  cants  for  ch1ps=     3.20mbf  Value  $   -608 

Total  cash  flow  In  (Excess/shortage  $  240)  $11,760 

Output  Values:  Blank  Prices 

Required  blanks  made=          7,680sqft  Value  $12,048 

Extra  blanks  made=                Osqft  Value  $      0 

Exc  sal  blanks  made=               Osqft  Value  $      0 

Chips  made=                    S.OOtons  Value  $     80 

Additional  cants  for  ch1ps=     3.20mbf  Value  $   -608 

Total  cash  flow  In  (Equal  cash  flow  req'd)  $11,520 
Req'd  Blanks  Pr1ce=  $  1.57/sqft 
Extra  Blanks  Pr1ce=  $  1.18/sqft 
Exc  Sal  Blanks  Pr1ce=$  0.78/sqft 


Figure  ^.—Program  CHVBLl  output:  Run  No.  4 


Conclusions 

When  chips  can  be  sold  and  additional  cants  can 
be  purchased,  profit  opportunities  arise  for  the  System 
6  mill  manager.  By  chipping  some  of  the  poorest  green 
boards,  the  boards  sent  through  the  mill  are  of  a  higher 
quality  level.  Thus,  total  yields  increase  and  the  quan- 
tity of  long  blanks  increases.  A  wide  range  of  cutting 
bills  can  be  made  at  the  System  6  mill  with  only  slight 
increases  in  blank  prices. 

When  board  quality  is  at  a  normal  or  low  level, 
chipping  some  of  the  poorest  green  boards  will  raise 
the  average  dry  board  quality.  Total  yields  will  rise  and 
profits  will  increase  if  the  additional  cant  price  is  not 
excessive. 

Since  each  set  of  the  11  input  variables  will  result 
in  different  outputs,  general  statements  are  difficult  to 
make.  Instead,  we  have  provided  this  IBM-PC  program 
to  be  used  to  make  calculations  easily  and  quickly. 
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ppendix 


0  REM  Th1 
0  REM  g1v 
0  REM  req 
0  REM  It 
CLS 

KEY  OFF 
DEFINT 
OPEN  "B 
INPUT  # 
GO  CLOSE 
10  N  =  0 
20  ID1$=" 
30  ID2$=" 
40  ID3$=" 
50  ID4$=" 
60  ID5$=" 
70  ID6$=" 
80  ID7$=" 
90  ID8$=" 
00  ID9$=" 
10  ID10$= 
20  ID11$= 
30  CLS 
40  PRINT: 
50  PRINT 
60  PRINT 
70  PRINT 
80  PRINT 
90  PRINT 
00  PRINT 
10  PRINT 
20  PRINT 
30  PRINT 
40  PRINT 
50  PRINT 
60  PRINT 
70  PRINT 
80  PRINT 
90  PRINT 
00  INPUT 
10  IF  N=l 
20  GOTO  4 
30  IF  N=2 
40  GOTO  4 
50  IF  N=3 
50  GOTO  4 
70  IF  N=4 
30  GOTO  4 
•90  IF  N  =  5 
:0O  GOTO  4 


s  program  will  calculate  either  (1)  the  cash  flow  1n  per  shift  for  a 
en  cutting  bill*  chip  %,    &  blank  prices;  or  (2)  the  blank  prices 
'd  for  a  specified  cash  flow  with  a  given  cutting  bill  4  chip  %. 
is  written  in  BASICA  for  the  IBM  PC  &  is  saved  as  "A : CHVBL 1 . BAS" . 


N 

:CHVBL1.DAT"  FOR  INPUT  AS  #1 

1,  CFIR,YRB,YEB,YESB,RBP,EBP,ESBP,PBC,CC,CP,BIPS 

#1 


2  Cash  flow  req'd=    $##,###.##     " 

6  Req'd  blanks  yield=      ##.#%" 

7  Extra  blanks  y1eld=     ##.#%" 

8  Exc  salv  blanks  yield=   ##.#%•' 

9  Req'd  blanks  price      $##.##" 

10  Extra  blanks  price      $##.##" 

11  Exc  salv  blanks  price=  $##.##'• 

3  Percent  boards  chipped=  ##.#%     " 
5  Cant  cost(chip  repl)=  $###. ##/mbf " 

4  Chip  pr1ce=  $### . ##/ton" 

1  Board  Input  per  shift    ##.##mbf  " 


PRINT: 
TAB(IO)  "CHIPS  Vs  BLANKS 
"Poorest  boards  chipped; 
TAB(15)  "Input  Data" 
USING  ID11$;  BIPS 

ID1$;  CFIR 

ID8$;  PBC 

ID10$;  CP 


Program  1" 
all  bl ank  s 


PRINT 
sold": 


PRINT 


USING 
USING 
USING 
USING 
USING 
USING 
USING 
USING 
USING 
USING 
"   13 


ID9$ 
ID2$ 
ID3$ 
ID4$ 
ID5$ 
ID6$ 
ID7$ 


CC 

YRB 

YEB 

YESB 

RBP 

EBP 

ESBP 


To  solve 


using  this  data  enter  13,13" 

"ENTER  NUMBER  AND  DATA  VALUE  FOR  CHANGES"; 

THEN  BIPS=DUM  ELSE  430 
00 

THEN 
00 

THEN 
00 

THEN 
00 

THEN 
00 


PRINT 
N,DUM 


CFIR=DUM  ELSE  450 


PBC=DUM  ELSE  470 


CP=DUM  ELSE  490 


CC=DUM  ELSE  510 


510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 
1000 


IF  N=6  THEN  YRB=DUM  ELSE 

GOTO  400 

IF  N=7  THEN  YEB=DUM  ELSE 

GOTO  400 

IF  N=8  THEN  YESB=DUM  ELS 

GOTO  400 

IF  N=9  THEN  RBP=DUM  ELSE 

GOTO  400 

IF  N=10  THEN  EBP=DUM  ELS 

GOTO  400 

IF  N=ll  THEN  ESBP=DUM  EL 

GOTO  400 

IF  N>12  GOTO  640 

OPEN  "BrCHVBLl.DAT"  FOR 

PRINT  #1,  CFIR;YRB;YEB;Y 

CLOSE  #1 

RBM=BIPS*1000*(YRB/100) 

EBM=BIPS* 1000* (YEB/ 100) 

ESBM=BIPS*1000*(YESB/100 

CFIC=CP*2.5*BIPS*(PBC/10 

CFIRB=RBM*RBP 

CFIEB=EBM*EBP 

CFIESB=ESBM*ESBP 

CFOAB=(BIPS*(PBC/100)*CC 

TCFI=CFIRB+CFIEB+CFIESB+ 

CRBP=(CFIR-CFOAB-CFIC)/( 

CEBP=  (EBP/RBP)*CRBP 

CESBP=(ESBP/RBP)*CRBP 

TCM=BIPS*(PBC/100)*2.5 

ABR=BIPS*(PBC/100) 

CCFIRB=RBM*CRBP 

CCFIEB=EBM*CEBP 

CCFIESB=ESBM*CESBP 

CTCFI=CCFIRB+CCFIEB+CCFI 

CFES=TCFI-CFIR 

D$=DATE$:  T$=TIME$ 


530 

550 
E  570 

590 
E  610 
SE  630 


OUTPUT  AS  #1 
ESB;RBP;EBP;ESBP;PBC;CC;CP;BIPS 


) 
0) 


)*(-l) 

CFIC+CFOAB 

RBM+(EBP/RBP*EBM)+(ESBP/RBP*ESBM)) 


0D1$=" 
0D2$=" 
0D21$=" 
0D4$=" 
0D3$=" 
0010$=" 
0D11$=" 
0D12$=" 
0D5$=" 
0D6$=" 
0D9$=" 
0D13$=" 
0D14$=" 
CLS 


Requ 1  red  b 1  an 

Value  $##,## 

Value  $##, 

Exc  sal  bl ank 

Extra  blanks 

Req'd  Blanks 

Extra  Blanks 

Exc  Sal  Bl ank 

Chips  made= 

Total  cash  fl 

Additional  ca 

Total  cash  f 


ESB+CFIC+CFOAB 


ks  made= 


##,###sqft" 


s  made=         ##,###sqft" 
made=  ##,###sqft" 

Price=  $##.##/sqft" 

Price=  $##.##/sqft" 
s  Pr1ce=$##.##/sqft" 

##.##tons" 
ow  in  (Excess/shortage  $##,###)" 
nts  for  chips=    ##.##mbf" 

low  in  (Equal  cash  flow  req'd) 


$##,###'■ 
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1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 


PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
INPUT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
INPUT 


TAB(20 

TAB(30 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

TAB(39 

USING 

"RUN  I 

TAB(25 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

TAB(25 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

"ENTER 


IF  NN=1  THEN 
RUN  50 

LPRINT:  LPRI 
LPRINT  TAB(2 
LPRINT   TAB( 


)  "CH 

)  "In 

ID11$ 

ID2$ 

ID1$ 

ID3$ 

ID8$ 

ID4$ 

ID10$ 

ID5$; 

ID9$; 

ID6$; 

); 

ID7$; 
DENT: 
)  "Ou 
0D1$ 
0D2$ 
0D3$ 
0D2$ 
0D4$ 
0D2$ 
0D5$ 
0D2$ 
0D9$ 
0D21$ 
0D6$; 
0D13$ 
)  "Ou 
GDIS 
0D2$ 
0D3$ 
0D2$ 
0D4$ 
0D2$ 
0D5$ 
0D2$ 
0D9$ 
0D21$ 
0D14 
0010$ 
0011$ 
0012$ 
1  TO 
1480 


IPS  Vs  BLANKS  Program  1"; 
put  Data" 
BIPS; 

YRB 

CFIR; 

YEB 

PBC; 

YESB 
CP; 

RBP 

CC; 

EBP 


ESBP 

;  RD$ 

put  Values:  Cash  Flow  In" 

RBM; 

CFIRB 

EBM; 

CFIEB 

ESBM; 

CFIESB 

TCM; 

CFIC 

ABR; 

CFGAB 
CFES; 

TCFI 
put  Values:  Blank  Prices" 
RBM; 
CCFIRB 
EBM; 
CCFIEB 
ESBM; 
CCFIESB 
TCM; 
CFIC 
ABR; 

CFOAB 
;  CTCFI 

CRBP; 

CEBP 

CESBP 
PRINT.  ENTER  2  FOR  NEW  RUN";  NN 
ELSE  1470 


NT:  LPRINT 
0)  "CHIPS  Vs 
65)  D$ 


BLANKS  Program  1"; 
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1510 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1790 
1800 
1810 
1820 
1830 
1840 
1850 
1860 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
1980 
1990 
2000 
2010 
2020 


LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
LPRINT 
GOTO  1 
END 


TAB(15)  "Poorest 
TAB(65)  T$ 

LPRINT 
TAB(30)  "Input  Data" 
USING  ID11$;  SIPS; 


boards  chipped;  all  blanks  sold"; 


USING 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

USING 

TAB(39); 

USING  ID7$; 


ID2$ 

ID1$ 

ID3$ 

ID8$ 

ID4$ 

IDIOS; 

ID5$; 

ID9$; 

ID6$; 


YRB 
CFIR; 
YEB 
PBC; 
YESB 
CP; 
RBP 
CC; 
EBP 

ESBP 


"RUN  IDENT:";  RD$ 

TAB(25)  "Output  Values:  Cash  Flow  In" 


USING 
USING 
USING 
USING 
USING 
USING 
USING 
USING 
USING 
USING 
USING 
USING 


GDIS 

0D2$ 

0D3$ 

0D2$ 

0D4$ 

0D2$ 

0D5$ 

0D2$ 

0D9$ 

0D21$; 

0D6$; 


RBM; 

CFIRB 

EBM; 

CFIEB 

ESBM; 

CFIESB 

TCM; 

CFIC 

ABR; 

CFOAB 
CFES; 


0D13$;  TCFI 


TAB(25)  "Output  Values:  Blank  Prices" 


USING 
USING 
USING 
USING 
USING 
USING 
USING 
USING 
USING 
USING 
USING 
USING 
USING 
USING 
CHR$(12) 
450 


0D1$ 

0D2$ 

0D3$ 

0D2$ 

0D4$ 

0D2$ 

0D5$ 

0D2$ 

0D9$ 

0D21$ 

0D14$ 

OD10$ 

ODIU 

0D12$ 


RBM; 

CCFIRB 

EBM; 

CCFIEB 

ESBM; 

CCFIESB 

TCM; 

CFIC 

ABR; 
CFOAB 
CTCFI 
CRBP 
CEBP 
CESBP 
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Reynolds,  Hugh  W.  System  6:  Chips  versus  blanks  program. 

Gen.  Tech.  Rep.  NE-106.  Broomall,  PA:  U.S.  Department  of 
Agriculture,  Forest  Service,  Northeastern  Forest  Experiment 
Station;  1985. 12  p. 

This  paper  gives  a  computer  program  to  be  used  on  the 
IBM-PC  to  evaluate  the  tradeoff  between  chips  and  boards.  In 
System  6,  bolts  are  sawed  to  cants,  and  cants  are  resawed  to 
boards.  All  boards  with  a  minimum  clear  area  are  stacked, 
dried,  and  processed  to  blanks.  All  other  boards  are  chipped. 
When  the  bolts  are  of  poor  quality,  many  boards  will  have 
only  the  minimum  clear  area.  By  increasing  the  size  of  the 
minimum  clear  area  used  in  sorting,  only  the  better  boards 
will  be  used  for  blanks  and  more  chips  will  be  made.  Addi- 
tional cants  will  have  to  be  purchased  to  replace  the  boards 
chipped. 


ODC  836.1;  847.1/2 

Keywords:  Low-grade  utilization,  hardwood  dimension 
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Abstract 

Describes  a  computer  program  that  allows  a  company  to  determine  the 
number  of  edge-glued,  standard-size  blanks  needed  to  satisfy  the  rough- 
part  needs  specified  in  a  given  cutting  bill.  Program  BLANKS  has  been  writ- 
ten in  FORTRAN  using  80  column  card  input  for  use  on  a  mainframe 
computer.  The  program  has  been  translated  to  BASICA  for  use  on  the 
IBM-PC.  Also  described  are  rough-part  cutting  bill  input  file  creation  and 
sorting  programs.  A  sample  rough-part  cutting  bill  and  a  blanks  analysis  are 
included. 


The  use  of  trade,  firm,  or  corporation  names  in  this  publication  is  for  the  infor- 
mation and  convenience  of  the  reader.  Such  use  does  not  constitute  an  official 
endorsement  or  approval  by  the  U.S.  Department  of  Agriculture  or  the  Forest  Service 
of  any  product  or  service  to  the  exclusion  of  others  that  may  be  suitable. 


The  computer  programs  described  in  this  publication  are  made  available  with  the 
understanding  that  the  U.S.  Department  of  Agriculture  cannot  assure  their  accuracy, 
completeness,  reliability,  or  suitability  for  any  other  purpose  than  that  reported.  The 
recipient  may  not  assert  any  proprietary  rights  thereto  nor  represent  them  to  anyone 
as  other  than  a  Government  produced  computer  program. 


Introduction 


Blanks  are  standard-size,  edge-glued,  solid  hard- 
wood panels  used  to  make  rough-dimension  parts.  The 
Dianks  concept  and  standard  sizes  have  been  devel- 
oped at  the  Forestry  Sciences  Laboratory  in  Princeton, 
A/est  Virginia  (Araman  et  al.  1982).  Blanks  can  be  made 
rom  small-diameter,  low-grade  hardwoods  using  Sys- 
em  6,  by  gang  ripping  low-grade  hardwood  lumber, 
^nd  with  No.  2  Common  and  Better  hardwood  lumber 
Araman  and  Hansen  1983,  Gatchell  et  al.  1983, 
Reynolds  and  Gatchell  1982).  Standard  blank  sizes, 
hickness,  and  quality  specifications  are  shown  in 
Table  1. 

This  paper  is  a  step-by-step  instruction  manual  on 
he  use  of  the  IBf\/l-PC  microcomputer  to  determine  the 
juantity  of  blanks  required  to  make  a  cutting  bill  of 
ough-dimension  parts.  Microcomputers  with  IBM-PC 
;ompatibility  may  be  used.  We  present  four  computer 
programs: 

BMAKE:  To  record  and  sort  the  rough-dimension 
parts  cutting  bill  data. 

JLANKS:  To  calculate  the  blanks  needed  to  make  the 
rough-dimension  parts  from  cutting  bills  (Araman 
1983). 

/BPRINT:  To  print  the  rough-dimension  parts  cutting 
bills  from  the  permanent  record. 


CBIPRINT:  To  print  the  rough-dimension  parts  cutting 
bill  permanent  record  index. 

We  suggest  that  the  user  of  these  instructions  run 
the  examples  given  in  this  paper.  Using  the  same  input 
and  getting  the  same  output  will  assure  the  user  that 
the  programs  have  been  correctly  entered  and  used. 

We  assume  that  the  person  using  these  programs 
has  and  is  familiar  with  an  IBM-PC  with  MS  DOS  2.0 
that  includes  the  BASICA  option.  A  256K  memory,  two 
disk  drives,  and  a  matrix  printer  are  also  assumed.  We 
do  not  include  the  normal  PC  operating  instructions  in 
this  paper,  just  those  instructions  pertaining  to  the 
blanks  programs. 

Users  of  the  programs  should  format  a  diskette 
using  the  IS  option.  Then  copy  the  MSDOS  diskette 
files  onto  this  diskette.  We  use  C0MMAND.COM, 
ANSI.SYS,  SYS.COM,  PRINT.COM,  ASSIGN.COM, 
FIND. EXE,  and  BASICA.COM.  These  files  use  58K 
bytes  of  diskette  space  leaving  258K  bytes  of  space 
available.  The  CBMAKE.BAS,  CBPRINT.BAS, 
BLANKS. BAS,  and  CBIPRINT. BAS  should  then  be 
entered  into  the  computer  and  saved  on  this  same 
diskette.  A  second  diskette  formatted  without  the  IS 
option  should  be  used  in  drive  B  to  store  the  cutting 
bill  files. 


Table  1.— Hardwood  blank  standard  sizes  for  furniture  and  cabinet  manufacturers  (inches) 


Nominal 
thickness 


Intended 

product 

finish 

thickness 

Actual 

blank 

thickness 

3/8 

1/2 

1/2 

5/8 

3/4 

7/8 

1 

1-1/8 

1-1/4 

1-3/8 

1-5/8 

1-3/4 

Blank  length 


Clear  Quality/26-lnch-Wide  Blanks 


5/8 

3/4 

1 

1- 

-1/4 

1- 

-1/2 

2 

1 

1- 

-1/4 

1 

1-1/4 
1-1/2 
2 


3/4 


3/4 
1 

1-1/4 
1-5/8 


3/4 


7/8 
1-1/8 


7/8 

1-1/8 
1-3/8 
1-3/4 


7/8 


13 

15 

17 

18     22     26     31 

36     42 

14 

17 

19 

22     25     29     31 

35     41     47     58 

86 

15 

18 

21 

25     29     33     38 

45     50     60     75 

100 

15 

18 

21 

25     29     33     38 

45     50     60     75 

100 

15 

18 

21 

25     28     32     35 

40     45     50     60 

70 

85 

15 

18 

21 

25     28     32     35 
Core  Quality/26- 

40     45     50     60 
Inch-Wide  Blanks 

70 

90 

15 

18 

21 

23     26     29     34 

40     50     60     70 

95 

15 

18 

21 

23     26     29     34 
Sound  Quality/20 

40     50     60     70 
-Inch-Wide  Blanks 

85 

a 

13 

17 

19 

22     24     27     29 

33     44     54     70 

80 

100 

15 

18 

20 

23     25     28     33 

45     55     65     80 

90 

100 

14 

18 

21 

24     28     31     34 

40 

12 

16 

19 

21      24     28     30 
Sound  Quality/20- 

34 
-Inch-Wide  Blanks 

b 

15 

18 

21 

25     29     34     40 

50     60     70     95 

^  For  upholstery  frames. 
^ For  case  goods. 


The  Complete  Rough-Dimension  Parts 
Cutting  Bill 


Rough-dimension  parts  are  pieces  of  solid  or 
edge-glued  wood  used  to  nnake  the  fully  nnachlned 
parts  needed  for  furniture  assennbly.  Rough-dinnension 
part  sizes  are  nornnallly  specified  by  the  nonninal  thick- 
ness of  lumber  from  which  they  are  cut,  and  by  adding 
1  inch  to  the  finished  part  length  and  1/4  to  1/2  inch  to 
the  finished  part  width.  Consider  that  furniture  com- 
pany ABC  Enterprises  buys  enough  blanks  from  XYZ 
Corporation  to  make  100  dining  room  buffet  cupboards. 
The  cupboards  consist  of  a  top,  No.  1317,  and  a  base, 
No.  1315.  The  cutting  bill  for  the  No.  1317  top  is  shown 
in  Table  2,  and  the  cutting  bill  for  the  No.  1315  base  is 
shown  in  Table  3.  Since  tops  and  bases  are  to  be  made 
at  one  time,  we  combined  the  two  cutting  bills. 


Blanks  are  made  in  only  one  species,  thickness, 
and  quality  at  a  time.  Therefore,  program  BLANKS  is 
set  up  to  consider  only  one  species,  thickness,  and 
quality  of  rough-dimension  parts  at  a  time.  The  first 
step  is  to  subdivide  the  cutting  bill.  Red  oak  and 
yellow-poplar  are  the  only  two  species  used,  as  shown 
in  the  species  column  of  Tables  2  and  3.  Three  red  oak 
thicknesses  (4/4,  5/4,  and  6/4)  are  needed  in  clear 
grade.  But  only  4/4  yellow-poplar  sound  (interior)  grade 
parts  are  needed.  Altogether  four  program  BLANKS 
runs  are  required.  We  demonstrate  the  4/4  red  oak  run 
in  step-by-step  detail  and  include  the  results  of  the 
other  three  runs. 


Table  2.— ABC  Enterprises,  Inc.— Bill  of  Materials  for  Buffet  Top  #1317 


Rough  size 

Net  size 

1 

Quantity 

Part  Name 

Species        l 

Length 

Width  Th 

ickness 

Length 

Width 

Thickness 

200 

End  Panel  (2) 

38 

10-7/8 

4/4 

37 

10-3/8 

Red  Oak 

100 

Top  Front  Brace  (1) 

38-1/4 

2-1/4 

4/4 

37-1/4 

2 

13/16 

Red  Oak 

100 

Bottom  Bandsawed  Brace  (1) 

38-1/4 

2-3/4 

4/4 

37-1/4 

2-1/2 

13/16 

Red  Oak 

100 

Top  Back  Brace  (1) 

39-1/2 

1-3/4 

4/4 

38-1/2 

1-1/2 

13/16 

Yellow-Poplar 

100 

Bottom  Back  Brace  (1) 

38-1/4 

2-1/4 

4/4 

37-1/4 

2 

13/16 

Red  Oak 

100 

Top  Shelf  (1) 

39 

9-5/8 

4/4 

38 

9-1/8 

3/4 

Red  Oak 

100 

Center  Shelf  (1) 

39 

10-5/8 

4/4 

38 

10-3/16 

3/4 

Red  Oak 

100 

Front  Upright  (1) 

23 

2-1/8 

4/4 

22 

1-5/8 

13/16 

Red  Oak 

100 

End  Foot  (2) 

23-5/8 

2-1/4 

4/4 

11-1/4 

2 

13/16 

Red  Oak 

100 

Top  Front  Moulding  (1) 

43-1/4 

3-3/4 

6/4 

41-3/4 

3-1/2 

1-1/4 

Red  Oak 

200 

Top  End  Moulding  (2) 

26 

3-3/4 

6/4 

12 

3-1/2 

1-1/4 

Red  Oak 

200 

Door  Header  (2) 

17 

4-7/8 

5/4 

16 

4-5/8 

1 

Red  Oak 

200 

Door  Rail  (2) 

17 

2-3/8 

5/4 

16 

2-1/8 

1 

Red  Oak 

400 

Door  Stile  (4) 

24-1/8 

2-1/4 

5/4 

23-3/16 

2 

1 

Red  Oak 

100 

Horizontal  Door  Strip  (1) 

16 

1-5/8 

4/4 

15 

1/2 

3/4 

Red  Oak 

100 

Vertical  Door  Strip  (1) 

18-1/8 

1-5/8 

4/4 

17-3/16 

1/2 

3/4 

Red  Oak 

50 

Front  Bead  Moulding  (1/2) 

40-3/4 

1-5/8 

4/4 

39-3/4 

1/2 

1/2 

Red  Oak 

100 

End  Bead  Moulding  (1) 

11-7/8 

1-5/8 

4/4 

10-1/10 

1/2 

1/2 

Red  Oak 

f 


Table  3.— ABC  Enterprises,  Inc.— Bill  of  Materials  for  Buffet  Base  #1315 


Rough  size 

Net  size 

Quantity 

Part  Name 

Species 

Length 

Width  Th 

ickness 

Length 

Width   Tl- 

lickness 

100 

Top(1) 

43 

18-1/2 

4/4 

42 

18 

3/4 

Red  Oak 

200 

End  Pane!  (2) 

33 

16-7/8 

4/4 

32 

16-3/8 

3/4 

Red  Oak 

100 

Top  Front  Brace  (1) 

37-7/8 

1-3/4 

4/4 

36-7/8 

1-7/16 

3/4 

Red  Oak 

100 

Center  Front  Brace  (1) 

39-7/8 

2-1/4 

4/4 

38-7/8 

2 

13/16 

Red  Oak 

100 

Bottom  Front  Brace  (1) 

39-7/8 

2-1/4 

4/4 

38-7/8 

2 

13/16 

Red  Oak 

100 

Top  Back  Brace  (1) 

39-7/8 

2-1/4 

4/4 

38-7/8 

2 

13/16 

Yellow-Poplar 

100 

Center  Back  Brace  (1) 

39-7/8 

2-1/4 

4/4 

38-7/8 

2 

13/16 

Yellow-Poplar 

100 

Bottom  Back  Brace  (1) 

39-7/8 

2-1/4 

4/4 

38-7/8 

2 

13/16 

Yellow-Poplar 

200 

End  Upright  (2) 

33 

2-1/4 

4/4 

32 

2 

3/4 

Red  Oak 

100 

Bottom  Upright  (1) 

21-3/8 

1-3/4 

4/4 

20-3/8 

1-1/2 

13/16 

Red  Oak 

100 

Front  Foot(1) 

42-3/8 

5-H8 

4/4 

41-3/8 

4-7/8 

3/4 

Red  Oak 

200 

End  Foot  (2) 

17-3/4 

5-1/8 

4/4 

16-3/4 

4-7/8 

3/4 

Red  Oak 

100 

Shelf  (1) 

39-3/4 

8-1/2 

4/4 

38-3/4 

8 

11/16 

Yellow-Poplar 

100 

Drawer  Front  (1) 

37-1/2 

5-1/8 

4/4 

36-1/2 

4-7/8 

3/4 

Red  Oak 

200 

Drawer  Guide  (2) 

14-3/4 

2-3/8 

4/4 

13-3/4 

2-1/8 

1/2 

Yellow-Poplar 

200 

Drawer  Guide  (2) 

16-7/8 

1-1/4 

4/4 

15-7/8 

1 

1/2 

Yellow-Poplar 

100 

Door  Lipped  Stile  (1) 

21-3/8 

3-1/8 

4/4 

20-3/8 

2-7/8 

13/16 

Red  Oak 

500 

Door  Stile  (5) 

21-3/8 

2-1/4 

4/4 

20-3/8 

2 

13/16 

Red  Oak 

300 

Door  Header  (3) 

10-3/8 

3-7/8 

4/4 

9-3/8 

3-5/8 

13/16 

Red  Oak 

300 

Door  Rail  (3) 

10-3/8 

2-1/4 

4/4 

9-3/8 

2 

13/16 

Red  Oak 

300 

Door  Panel  (3) 

17-3/8 

9-1/4 

4/4 

16-3/8 

8-3/4 

9/16 

Red  Oak 

The  4/4  C1F  Red  Oak  Parts  Cutting 
Bill:  Program  CBMAKE 

The  4/4  red  oak  parts  data  must  be  arranged  in  a 
specific  way  to  be  used  as  input  for  the  BLANKS  pro- 
gram. The  parts  data  cannot  be  fed  directly  into  pro- 
gram BLANKS.  The  parts  data  must  be  entered  as 
requested  by  the  CBMAKE  program.  When  the  data 
input  is  complete,  the  CBMAKE  program  will  perform 
the  necessary  sorting  and  control  data  calculations. 
The  sorted  data  are  saved  and  can  be  used  as  input  to 
program  BLANKS. 

With  the  program  diskette  in  drive  A,  bring  up 
BASICA  and  then  the  CBMAKE  program  using  LOAD 
"A:CBMAKE.BAS"  (Appendix  I).  The  second  formatted 
diskette  must  be  put  in  drive  B.  This  diskette  will  be 
used  to  store  cutting  bill  data  and  should  be  labeled 
accordingly.  Two  hundred  part  sizes  are  the  maximum 
number  allowed.  The  dimension  statements  in 
CBMAKE  (lines  10  to  120)  and  in  BLANKS  (lines  60  to 
100)  must  be  changed  if  more  than  200  part  sizes  are 
needed. 

The  first  prompt  will  ask  if  a  new  cutting  bill  is  to 
be  started,  or  if  the  cutting  bill  in  the  CBX  file  is  to  be 
added  to  or  to  be  corrected.  CBX  is  a  temporary  file  to 
hold  unsorted  data.  We  follow  the  program  through  the 
"new  cutting  bill"  option  and  then  through  the  "add 
and  correct"  option  as  shown  in  Figure  1.  Enter  1  to 
this  prompt  to  create  a  new  cutting  bill.  When  starting 
a  new  cutting  bill  the  previous  cutting  bill  in  the 
temporary  (CBX)  file  will  be  erased.  When  you  start  a 
cutting  bill,  complete  the  entire  data  entry— addition, 
correction,  and  sorting  sequence— before  starting 
another  new  cutting  bill. 

The  first  program  prompt  asks  for  "our"  order 
number,  which  is  the  blank  maker's  order  number.  Now 
the  prompt  asks  for  the  buyer's  (customers)  company 
name  and  address.  The  next  prompt  asks  for  the 
buyer's  order  number.  We  have  assumed  that  the  blank 
maker  will  be  selling  blanks  but  a  maker  using  his 
blanks  will  use  CBMAKE  in  the  same  way.  Finally,  the 
prompt  asks  for  the  cutting  bill  file  number.  In  this 
example,  we  use  our  order  number  999999.  The  ABC 
Enterprises,  Inc.,  at  345  Wistfull  Vista,  Gastonia,  NC 
28052  is  the  buyer.  Their  order  number  is  987987.  The 
cutting  bill  number  assigned  is  CB1. 

Following  this  last  entry,  the  heading  data  entered 
are  stored  in  diskette  B  under  the  "B:CBINDEX.DAT" 
laDel.  When  using  a  new  diskette  to  store  the  cutting 
bill  data,  statement  360  will  cause  an  error  condition. 
Temporarily,  change  statement  360  to  read  OPEN 
"B.CBINDEX.DAT"  for  OUTPUT  as  #1.  With  the  state- 
ment in  this  form,  the  CB  index  file  will  be  opened. 
Normally,  statement  360  reads  OPEN 
"BiCBINDEX.DAT"  for  APPEND  as  #1,  and  the  addi- 
tional cutting  bill  heading  data  will  be  added  to  the 
CBINDEX  file. 


By  using  program  CBIPRINT  (Appendix  IV),  the 
CBINDEX  file  (the  list  of  cutting  bills  stored  on 
the  cutting  bill  diskette)  can  be  read.  Use  LOAD 
"A:CBIPRINT.BAS  "  and  hit  F2  to  print  the  CBINDEX 
file. 

Now  the  program  prompts  call  for  the  parts  data. 
The  4/4  red  oak  parts  data  in  Tables  2  and  3  are  used. 
The  line  number  is  entered.  Then  the  parts  length  is 
entered.  The  blank  length  used  to  make  this  part,  as 
found  in  Table  1,  is  entered  next.  If  the  parts  length  is 
1/2  inch  or  less  longer  than  the  closest  blank  length, 
then  enter  the  parts  length  as  the  blank  length.  Rough 
part  sizes  are  generally  made  1  inch  longer  than 
ifinished  part  sizes.  But,  with  parts  being  made  from 
blanks,  a  1/2  inch  length  allowance  on  the  rough  part  is 
sufficient. 

When  the  last  cutting  data  have  been  entered  or  if 
you  want  to  stop  entering  data  for  any  reason,  enter 
999  instead  of  the  next  line  number.  The  data  are  listed 
on  the  screen  10  data  lines  at  a  time. 

Following  the  listing  of  all  the  data  lines,  the       fl 
number  of  cuttings  (same  as  data  lines)  is  given.  A     ™ 
prompt  follows  asking  for  the  correct  number  of  cut- 
tings. Under  certain  circumstances,  this  number  of  cut- 
tings could  change  and  require  correction.  Now  the 
cutting  data  can  be  printed  if  required.  Line  corrections 
can  be  made  at  this  time.  The  data  as  shown  are  saved 
in  the  CBX  file. 

To  add  to  this  data  or  to  correct  this  data,  run  the 
program  again.  Now  enter  2  for  the  first  prompt.  The 
data  stored  in  the  CBX  file  are  read.  The  program  pro- 
ceeds in  the  same  fashion  as  before.  The  last  line  of 
the  data  in  the  CBX  file  is  shown  so  that  the  additional 
data  entry  line  numbers  can  be  started  from  that  line. 
The  customer  name,  and  so  on,  need  not  be  re-entered 
as  this  was  read  from  the  CBX  file. 

The  unsorted  data  are  temporarily  stored  on  the  B 
drive  diskette  as  file  CBX. DAT  as  shown  in  Figure  2. 
Remember,  the  next  time  CBMAKE  is  used  to  make  a 
new  set  of  data,  the  new  data  will  be  stored  in  the  CBX 
file  and  the  previous  data  will  be  lost.  Therefore,  you 
should  continue  with  the  sorting  program  before  enter- 
ing a  new  cutting  bill. 

The  sorting  and  control  data  determinations  will 
now  proceed.  Since  this  is  a  simple  bubble  sort 
routine,  the  process  is  slow.  Messages  showing  the 
progress  appear  on  the  screen.  After  sorting  is  com- 
plete, the  sorted  data  appear  on  the  screen  10  lines  at 
a  time.  The  sorted  data  can  then  be  printed  as  shown 
in  Figure  3. 


New  cutting  bill 

Add  to  or  correct  cutting  bill 

" 

i 

' 

Enter  CB  heading  data 
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1 ' 
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' ' 

' 
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Figure  1.  — Program  CBMAKE  flowchart. 


BLANKS 


B    Y 


X    Y    Z 


CORPORATION 


Date      01-14-1985 


Order    No.    999999 


Customer    Name: 

Street: 

City: 


ABC  Enterp  r1 ses 
345  Wistful!  Vista 
Gastonia   NC    28052 


Order  No.  987987 
CB  Number:  CBl 


Blank  Specifications:   Red  Oak 


Line 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 


Bl  ank 
Length 

(In) 
38.000 


38, 

38, 

38, 

45, 

45, 

25, 

25, 

18, 

18, 

45, 

15 

45 

33 

38 

45 

45 

33 

25 

45 

18 

38 

25 

25 

15 

15 

18 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


Part 
Length 

(  In) 

38.000 


38, 

38, 

38, 

39, 

39, 

23, 

23, 

16, 

18, 

40, 

11, 

43 

33, 

37, 

39 

39, 

33 

21 

42 

17 

37 

21 

21 

10 

10 

17 


000 
000 
000 
000 
000 
000 
625 
000 
000 
750 
875 
000 
000 
875 
875 
875 
000 
375 
375 
750 
500 
375 
375 
375 
375 
375 


Part 
Width 
(  In) 
10.875 
2.250 
2.750 
2.250 


9, 
10, 
2, 
2, 
1, 
1, 
1, 
1, 
18 
16 
1 
2 
2 
2 
1 
5 
5 
5 
3 
2 
3 
2 
9 


625 
625 
125 
250 
625 
625 
625 
625 
500 
875 
750 
250 
250 
250 
750 
125 
125 
125 
125 
250 
875 
250 
250 


Part 

Quant  1 ty 
( number ) 
200 
100 
100 
100 
100 
100 
100 
200 
100 
100 
50 
100 
100 
200 
100 
100 
100 
200 
100 
100 
200 
100 
100 
500 
300 
300 
300 


Case 
Number 

1317 
1317 
1317 
1317 
1317 
1317 
1317 
1317 
1317 
1317 
1317 
1317 
1315 
1315 
1315 
1315 
1315 
1315 
1315 
1315 
1315 
1315 
1315 
1315 
1315 
1315 
1315 


4/4   CIF   Standard 

Part 
Name 


End  panel 

Top  front  brace 

Bottom  bandsawed  brace 

Bottom  back  brace 

Top  shel f 

Center  shel f 

F  ront  upright 

End  foot 

Horizontal  door  strip 

Vertical  door  strip 

Front  door  moulding 

End  bead  moul d 1 ng 

Top 

End  panel 

Top  front  brace 

Center  front  brace 

Bottom  front  brace 

End  upright 

Bottom  upright 

Front  foot 

End  foot 

Drawer  front 

P.  door  1 1 pped  st 1 1 e 

P.  door  st 1 1 e 

P .  door  header 

P.  door  ral 1 

P.  door  panel 


Number  of  Different  Blank  Lengths     0 

Line  No.  Blank  Length  Start        Line  no.  Blank  Length  End 

Figure  2.-4/4  CIF  red  oak  cutting  bill  — unsorted. 


Mi 


BLANKS 


B    Y 


XYZ         CORPORATION 


Date      01-14-1985 


Order    No.    999999 


tustomer    Name: 

Street: 

City: 


ABC  Enterprises 
345  Wistful!  Vista 
Gastonia   NC    28052 


Order  No.  987987 
CB  Number:  CBl 


Blank  Specifications:   Red  Oak 


Ine  Blank   Part 


Part   Part 


Case 


4/4   CIF   Standard 


Part 


Length  Length   Width   Quantity  Number 


(In) 
15.000 


15, 

15, 

18, 

18, 

18, 

18 

25, 

25 

25, 

25 

25 

33 

33 

38 

38 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


38.000 
38.000 
38.000 


38 
45 
45 
45 
45 
45 
45 
45 


000 
000 
000 
000 
000 
000 
000 
000 


(  In) 

10.375 

10.375 

11.875 

17.375 

17.750 

16.000 

18.000 

21.375 

23.625 

21.375 

23.000 

21.375 

33.000 

33.000 

38.000 

37.500 

38.000 

38.000 

38.000 

37.875 

43.000 

39.000 

39.000 

42.375 

39.875 

39.875 

40.750 


( In )   ( number) 


3.875 
2.250 
1.625 
9.250 
5.125 
1.625 
1.625 
3.125 
2.250 
2.250 
125 
750 
875 
250 
875 
125 
2.750 
2.250 
2.250 
1.750 
18.500 
10.625 
9.625 
5.125 
2.250 
2.250 
1.625 


2 

1 
16 

2 
10 

5 


300 
300 
100 
300 
200 
100 
100 
100 
200 
500 
100 
100 
200 
200 
200 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
50 


Name 

1315  P.  door  header 

1315  P.  door  rail 

1317  End  bead  moulding 

1315  P.  door  panel 

1315  End  foot 

1317  Horizontal  door  strip 

1317  Vertical  door  strip 

1315  P.  door  1  Ipped  stile 

1317  End  foot 

1315  P.  door  stile 

1317  Front  upright 

1315  Bottom  upright 

1315  End  panel 

1315  End  upright 

1317  End  panel 

1315  Drawer  front 

1317  Bottom  bandsawed  brace 

1317  Top  front  brace 

1317  Bottom  back  brace 

1315  Top  front  brace 

1315  Top 

1317  Center  shelf 

1317  Top  shelf 

1315  Front  foot 

1315  Center  front  brace 

1315  Bottom  front  brace 

1317  Front  door  moulding 


Number  of  Different  Blank  Lengths 
Line  No.  Blank  Length  Start 

1 

4 

8 

13 

15 

21 

gure  3.-4/4  GIF  red  oak  cutting  bill— sorted. 


6 
Line 


no.  Blank  Length  End 


3 

7 

12 

14 

20 

27 


The  sorted  data,  complete  with  header  and  index 
control  data,  are  stored  in  the  drive  B  diskette.  It  is 
stored  under  the  cutting  bill  number  as  given  in  the 
first  part  of  the  CBMAKE  program  use.  If  the  cutting 
bill  number  used  is  the  same  as  a  cutting  bill  number 
previously  used,  the  previous  data  will  be  erased.  The 
sorted  data  will  be  used  to  run  the  BLANKS  program 
and  therefore  must  be  saved. 

The  completed  cutting  bills  can  be  shown  on  the 
screen  and  printed  from  the  B  drive  diskette  using 
program  CBPRINT  (Appendix  III).  Use  LOAD 
"A:CBPRINT.BAS"  and  then  enter  the  correct  cutting 
bill  by  following  the  prompts.  Hit  F2  to  print  the 
selected  cutting  bill. 

The  4/4  GIF  red  oak  rough-dimension  parts  cutting 
bill  is  now  completed  and  is  stored  as  CB1.  Other 
rough-dimension  parts  cutting  bills  can  now  be 
entered,  corrected,  sorted,  and  saved.  The  CB1  rough- 
dimension  parts  can  be  run  through  program  BLANKS 
at  any  time. 


The  4/4  C1F  Red  Oak  Blanks  Cutting 
Bill:  Program  BLANKS 

The  sorted  parts  data  are  fed  into  program 
BLANKS.  The  blanks  necessary  to  make  the  required 
parts  are  calculated  one  blank  length  at  a  time.  Then 
the  total  blank  quantity  in  all  lengths  is  found. 

With  the  sorted  cutting  bill  complete  with  index 
controls  stored  in  the  B  drive  diskette,  program 
BLANKS  can  be  run.  With  the  program  diskette  in  drive 
A  and  the  cutting  bill  data  diskette  in  drive  B,  bring  up 
BASICA.  Then  use  LOAD  "A:BLANKS.BAS"  to  bring  up 
program  BLANKS  (Appendix  II).  Hit  key  F2  to  start  the 
program.  The  prompt  will  ask  for  the  cutting  bill 
number.  For  this  example,  enter  CB1. 

The  next  set  of  program  prompts  calls  for  the 
blanks  width  and  blanks  price  data.  For  the  first 
prompt  in  this  example,  15-inch  blanks  data  are 
requested,  a  26-inch-width,  followed  by  a  comma,  and  a 
$1  price  are  entered.  The  blank  widths  are  taken  from 
Table  1.  The  blanks  prices  are  arbitrarily  set  in  this 
paper.  A  discussion  of  blanks  price  allocation  is 
beyond  the  scope  of  this  paper.  For  this  example,  we 
have  assumed  values  of  $1  per  square  foot  for  15-inch 
blanks,  $1.50  per  square  foot  for  18-inch  blanks,  and  $2 
per  square  foot  for  all  other  blanks.  A  prompt  for  each 
blank  length  will  appear. 


Now  a  statement  appears  stating  that  the  program 
is  being  run.  The  program  will  be  controlled  by  line 
control  values  on  the  rough-dimension  parts  cutting 
bill  (Fig.  3).  Do  not  be  impatient.  The  27-line  cutting  bill 
used  in  this  example  takes  about  20  seconds  to  run. 

The  results  showing  blank  size,  blank  quality, 
blank  and  parts  footage,  and  yield  and  blanks  price  will 
appear.  The  heading  data  were  read  from  the  cutting  bi 
data  file.  Hitting  F5,  as  prompted  shows  the  remainder 
of  the  data.  Then  a  prompt  appears  asking  if  a  printed 
copy  of  the  results  is  needed.  Such  a  copy  is  shown  in 
Figure  4.  Entering  2  to  this  prompt  erases  these  results 
and  a  new  run  can  be  made.  After  a  printed  copy  has 
been  made  hit  F2  to  start  another  run. 

A  1/8-inch  saw  kerf  is  added  to  the  parts  width  for  r 
ripping  the  parts  from  blanks.  If  another  saw  kerf  is  to 
be  used,  statements  560,  580,  700,  830,  900,  1080,  and 
1130  must  be  changed.  The  values  of  0.125  must  be 
changed  to  the  new  kerf  value. 

The  sorted  cutting  bill  (Fig.  3)  and  the  BLANKS 
output  (Fig.  4)  should  be  made  available  to  the  people 
ripping  the  parts  from  the  blanks.  They  will  follow  the  : 
part  width  specification  in  the  order  given  in  the  sorter 
cutting  bill.  For  example,  when  ripping  the  81  blanks  1 
inches  long  to  the  700  parts,  they  will  first  rip  the 
3.875-inch-wide  parts.  There  will  be  six  pieces  made 
from  each  blank,  and  50  blanks  will  be  used  to  make 
the  300  parts.  The  2-inch-wide  remainder  from  each 
blank  will  be  made  to  one  1.625-inch-wide  piece  for  a 
total  of  50  pieces.  Then  the  2.25-inch  parts  will  be 
ripped  from  27  blanks  without  any  remainder.  These 
blanks  yield  11  parts  per  blank,  for  a  total  of  297  parts. 
One  blank  is  used  to  make  the  last  three  parts  2.25 
inches  wide.  The  18.875-inch  remainder  is  ripped  to  10 
parts  1.625  inches  wide.  Three  blanks  are  ripped  to  40 
parts  1.625  inches  wide  with  a  5-inch  remainder  from 
the  last  blank.  This  piece  can  be  reglued  for  future  us( 


Completing  the  Parts  and  Blanks  Cutting 
Bills 

In  addition  to  the  4/4  01 F  red  oak  parts,  there  are 
5/4  and  6/4  GIF  red  oak  parts;  and  4/4  sound  (interior) 
yellow-poplar  parts  required  to  make  the  1317  top  andd 
1315  base.  The  reader  should  run  programs  CBMAKE 
and  BLANKS  for  these  parts.  The  same  techniques 
used  to  determine  the  4/4  OIF  red  oak  parts  cutting  b  I 
and  blank  requirements  should  be  used  for  the  other 
three  cutting  bills. 


BLANKS         BY         XYZ         CORPORATION 

Date      01-14-1985  Order    No.    999999 

USTOMER:    Name:            ABC    Enterprises  Order    No.    987987 

Street:              345    Wistfull    Vista  CB    Number:    CBl 
City.              Gastonia      NC         28052 

Blank    Specifications:       Red    Oak  4/4      CIF      Standard 

Blank    Size        Blanks           Blanks  Parts  Yield              Price        Price 

(inches)         (number)         (sqft)  (sqft)  (%)              (dollars)       ($/sqft) 

15.000x26                     81                   219  146  66.46                219.38           1.00 

18.000x26                   165                   536  500  93.16                804.38           1.50 

25.000x26                      93                   420  347  82.69                 839.58            2.00 

33.000x26                   200              1,192  877  73.56           2,383.33           2.00 

38.000x26                    147              1,009  945  93.67            2,017.17            2.00 

45.000x26                   205              1,666  1,399  84.01           3,331.25           2.00 

Totals                            891              5,041  4,213  83.57           9,595.08 


Blank  Size 

Regl ue 

Regl ue 

End  Waste 

Edge  Waste 

Total 

( 1 nches) 

(%) 

Value($) 

(%) 

(%) 

Waste(%) 

15.000x26 

0.46 

1.02 

28.51 

4.57 

33.08 

18.000x26 

0.91 

7.36 

3.00 

2.93 

5.93 

25.000x26 

0.98 

8.19 

11.40 

4.94 

16.33 

33.000x26 

23.08 

550.00 

0.00 

3.37 

3.37 

38.000x26 

3.73 

75.14 

0.19 

2.41 

2.60 

45.000x26 

5.03 

167.54 

8.27 

2.69 

10.96 

Totals  8.06  809.25  5.28  3.09  8.37 

igure  4.-4/4  CIF  red  oak  blanks. 


The  5/4  CIF  red  oak  parts  cutting  bill  (all  for  the  cent  as  5/4  blanks  require  25  percent  more  board  foot- 

317  top,  Table  2)  is  shown  in  Figure  5  as  cutting  bill  2.  age  than  4/4  blanks.  The  5/4  GIF  red  oak  blanks 

he  5/4  GIF  red  oak  blank  prices  were  found  by  required  to  make  the  cutting  bill  2  parts  are  shown  in 

icreasing  the  4/4  GIF  red  oak  blank  prices  by  25  per-  Figure  6. 


BLANKS 


B    Y 


X    Y    Z 


CORPORATION 


Date      01-14-1985 


Order    No.    999999 


Customer    Name: 

Street: 

City: 


ABC  Enterprises  Inc 
345  Wistfull  Vista 
Gastonia   NC    28052 


Blank  Specifications:   Red  Oak 

Line  Blank  Part  Part  Part  Case 

No.   Length  Length  Width  Quantity  Number 

(In)    (In)  (In)  ( number) 

1  18.000   17.000  4.875  200  1317   G 

2  18.000   17.000  2.375  200  1317   G 

3  25.000   24.125  2.250  400  1317   G 


Order  No.  987987 
CB  Number:  CB2 


CIF   5/4   Standard 

Part 
Name 

door  header 
door  ra 1 1 
door  st 11 e 


Number  of  Different  Blank  Lengths     2 

Line  No.  Blank  Length  Start        Line  no.  Blank  Length  End 

1  2 

3  3 

Figure  5.-5/4  CIF  red  oak  cutting  bill  — sorted. 


BLANKS         BY 
Date      01-14-1985 


XYZ         CORPORATION 
Order    No.    999999 


CUSTOMER:  Name: 
Street: 
City. 


ABC  Enterprises  Inc 
345  Wistfull  Vista 
Gastonia   NC    28052 


Blank  Specifications:   Red  Oak 

Blank  Size    Blanks     Blanks 
(Inches)    (number)    (sqft) 


18.000x26 
25.000x26 

Total s 


60 
37 

97 


195 
167 

362 


Parts 
(sqft) 

171 
151 


Order  No.  987987 
CB  Number:  CB2 


CIF   5/4   Standard 


Yield 
(%) 

87.78 
90.28 


Price    Price 
(dollars)   ($/sqft) 


322    88.94 


366.60 
417.53 

784.13 


1.88 
2.50 


Blank  Size 
( 1 nches) 

Regl ue 
(%) 

18.000x26 
25.000x26 

3.85 
1.72 

Totals  2.87 

Figure  6.-5/4  CIF  red  oak  blanks. 


Reglue    End  Waste  Edge  Waste  Total 
Value($)     (%)        (%)    Waste(%) 


14.10 
7.18 

21.28 


5.16 
3.27 

4.29 


3.21 
4.73 

3.91 


8.37 
8.00 

8.20 


10 


The  6/4  GIF  red  oak  parts  cutting  bill  (all  for  the  increasing  the  4/4  GIF  red  oak  blank  prices  by  50  per- 

il? top,  Table  2)  is  shown  in  Figure  7  as  cutting  bill  3.  cent.  The  6/4  GIF  red  oak  blanks  required  to  make  the 

16  6/4  GIF  red  oak  blank  prices  were  found  by  cutting  bill  3  parts  are  shown  in  Figure  8. 

BLANKS    BY    XYZ    CORPORATION 

Date   01-14-1985  Order  No.  999999 

ustomer  Name:      ABC  Enterprises  Inc  Order  No.  987987 

Street:      345  Wistfull  Vista  CB  Number:  CB3 

City:      Gastonia   NC    28052 

Blank  Specifications:   Red  Oak  CIF   6/4   Standard 

ine  Blank  Part  Part  Part     Case       Part 

o.   Length  Length  Width  Quantity  Number     Name 

(in)  (in)  (in)  (number) 

1  29.000  26.000  3.750      200   1317   Top  end  moulding 

2  45.000  43.250  3.750      100   1317   Top  front  moulding 

Number  of  Different  Blank  Lengths     2 

Line  No.  Blank  Length  Start        Line  no.  Blank  Length  End 

1  1 

2  2 

gure  7.-6/4  CIF  red  oak  cutting  bill  — sorted. 

BLANKS         BY         XYZ         CORPORATION 

Date      01-14-1985  Order    No.    999999 

USTOMER:    Name:  ABC    Enterprises    Inc  Order    No.    987987 

Street:  345    Wistfull    Vista  CB    Number:    CBS 

City.  Gastonia       NC         28052 

Blank    Specifications:       Red    Oak  CIF      6/4       Standard 

Blank    Size         Blanks  Blanks  Parts  Yield  Price         Price 

(inches)  (number)  (sqft)  (sqft)  (%)  (dollars)       ($/sqft) 

29.000x26  34  178  135         76.06  534.08  3.00 

45.000x26  17  138  113         81.54  414.38  3.00 

Totals  51  316  248         78.46  948.46 


Blank    Size         Reglue  Reglue  End    Waste  Edge    Waste    Total 

(inches)                 (%)  Value($)  (%)  (%)            Waste(%) 

29.000x26            12.33  65.85  8.78  2.83                 11.60 

45.000x26            12.33  51.09  3.30  2.83                   6.13 

Totals                    12.33  116.95  6.38  2.83                    9.21 
)ure  8.— 6/4  GIF  red  oak  blanks. 

11 


There  were  4/4  yellow-poplar  parts  of  sound 
(interior)  grade  needed  for  both  furniture  pieces  as 
shown  in  Tables  2  and  3.  The  cutting  bill  for  these 
parts  is  shown  in  Figure  9  as  cutting  bill  4.  The  4/4 
sound  (interior)  yellow-poplar  blank  prices  were  esti- 
mated by  considering  the  differences  in  red  oak  and 
yellow-poplar  lumber  prices.  The  4/4  sound  (interior) 


yellow-poplar  blanks  required  to  make  the  cutting  bill  4 
parts  are  shown  in  Figure  10. 

The  complete  list  of  blanks  needed  to  make  100 
sets  of  china  hutch  base  and  tops  is  shown  in  Table  4. 
These  data  were  compiled  manually  from  Figures  4,  6, 
8,  and  10. 


BLANKS 


B    Y 


X    Y    Z 


CORPORATION 


Date      01-14-1985 


Order    No.    999999 


Customer    Name: 

Street : 

City: 


ABC  Enterprises  Inc 
345  Wistful!  Vista 
Gastonia   NC    28052 


Order  No.  987987 
CB  Number:  CB4 


Blank  Specifications:   Yellow  poplar 


S  o  u  n  d  (  1  n  t ) 

4/4   Standard 


Part   Part     Case       Part 

Name 


Line  Blank   Part 

No,   Length  Length   Width   Quantity  Number 


(in) 


(  in) 


(in)   ( number) 


15.000   14.750   2.375 


2 

18. 

.000 

16.875 

1.250 

3 

40 

.000 

39.750 

8.500 

4 

40. 

.000 

39.875 

2.250 

5 

40 

,000 

39.875 

2.250 

6 

40 

.000 

39.875 

2.250 

7 

40 

.000 

39.500 

1.750 

200  1315  Drawer  guide-F 

200  1315  Drawer  guide-M 

100  1315  Shelf 

100  1315  Top  back  brace 

100  1315  Center  back  brace 

100  1315  Bottom  back  brace 

100  1317  Top  back  brace 


Number  of  Different  Blank  Lengths 
Line  No.  Blank  Length  Start 

1 
2 
3 


Line  no.  Blank  Length  End 


Figure  9.-4/4  sound  (int.)  yellow-poplar  cutting  bill  — sorted. 
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BLANKS         BY 
Date      01-14-1985 


XYZ         CORPORATION 
Order    No.    999999 


USTOMER:  Name; 
Street: 
City. 


ABC  Enterprises  Inc 
345  Wistfull  Vista 
Gastonia   NC    28052 


Blank  Specifications:   Yellow  poplar 


Blank  Size 
(  inches) 

15.000x20 
18.000x20 
40.000x20 

Total s 


81 anks 
( number ) 

25 
15 
92 

132 


Bl anks 
(sqft) 

52 

38 

511 

601 


Order  No.  987987 
CB  Number:  CB4 


Sound( 1nt) 

4/4   Standard 


Parts 
(sqft) 

49 

29 

470 

548 


Yield 
(%) 

93.42 
78.13 
91.87 

91.15 


Price    Price 
(dollars)   ($/sqft) 


39.06 

37.50 

638.89 

715.45 


0.75 
1.00 
1.25 


Blank  Size 
( 1 nches) 

15.000x20 
18.000x20 
40.000x20 


Regl ue 
(%) 

0.00 
4.76 
3.14 


Reglue    End  Waste  Edge  Waste  Total 
Value($)     (%)         (%)     Waste(%) 


0.00 

1.79 

20.05 


Totals  2.97  21.84 

gure  10.— 4/4  sound  (int.)  yellow-poplar  blanks. 


1.58 
5.21 
0.52 

0.91 


5.00 

11.90 

4.47 

4.98 


6.58 

17.11 

4.99 

5.89 
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Table  4.  — Blanks  to  rough-dimension  parts 
(Blanks  needed  to  make  100  sets  of  1315  base  and  1317  top) 


Length 
(in) 

Red  oak 
clear  26"  width 

Length 

(in) 

Yellow-poplar 
sound  (int.)  20" 
width 

4/4 

5/4 

6/4 

4/4 

BLANK  QUANTITIES 

15 

81 

• 

* 

15 

25 

18 

165 

60 

* 

18 

15 

21 

* 

* 

* 

21 

* 

25 

93 

37 

* 

25 

* 

29 

* 

* 

34 

29 

* 

33 

200 

* 

* 

34 

* 

38 

147 

* 

* 

40 

92 

45 

205 

* 

17 

51 

— 

Total 

891 

97 

132 

BLANK  PRICES  ($/ft^) 

15 

1.00 

* 

* 

15 

0.75 

18 

1.50 

1.88 

* 

18 

1.00 

21 

* 

* 

* 

21 

* 

25 

2.00 

2.50 

* 

25 

* 

29 

* 

* 

3.00 

29 

* 

33 

2.00 

* 

* 

34 

* 

38 

2.00 

* 

* 

40 

1.25 

45 

2.00 

* 

3.00 

*  No  blanks  required. 

1,171  blanks  required  to  nnake  the  5,450  parts  needed. 

6,320  ft'  of  blanks  to  nnake  5,331  ft'  parts  84.4%  yield 
plus  474  ft'  roglue  7.5%  yield 


$12,079.13blanksto$11,145.07parts  +  $934.06  reglue  =  $2.09/ft' parts  +  reglue 
$12,079.13  blanks  to  $12,079.13  parts  +  $0.0  reglue  =  $2.27/ft' parts 
$2.09/ft'  parts  =  $111/base  and  top  set  -  blanks  cost 
$2.27/ft' parts  =  $121/base  and  top  set  -  blanks  cost 


91.9%  yield 
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APPENDIX  I:  Program  CBMAKE 

10  REM  This  program  1s  used  to  make  and  sort  cutting  bill  (CB)  files 

20  REM  This  program  Is  saved  as  "AtCBMAKE.BAS" ;  written  in  BASICA 

30  REM  The  cutting  bill  data  Is  saved  In  two  files  on  drive  B: 

40  REM  The  cutting  bill  heading  data  Is  stored  In  "B:CBINDEX . DAT" . 

50  REM  The  unsorted  cutting  bill  heading  &  parts  data  Is  temporarily  stored  In  B 

iCBX.DAT". 

60  REM  (1)  Unsorted  data  Is  sorted  by  blank  length  (ascending). 

70  REM  (2)  Program  Blanks  Iteration  control  values  are  found, 

80  REM  (3)  The  data  Is  sorted  by  cutting  width  per  blank  length  (descending). 

90  REM  The  sorted  cutting  bill  heading  &  parts  data  Is  stored  In  "B:CBn.DAT" 

100  REM  There  can  be  999,999  cutting  bill  files,  1e,  "B : CB999999 .DAT"  Is  max. 

110  DIM  PL(200),PW(200),PQ(200),CA(200),PN$(200),BL(200),LN(200),ITS(25),ITE(25) 

120  DIM  SPL(200),SPW(200),SPQ(200),SCA(200),SPN$(200),SBL(200),SLN(200) 

130  0D1$="###  ###.###  ###.###  ##.###  ###,###   ####   \ 

\" 

140  NC=0:  X2=0 

150  CLS 

160  INPUT  "Enter  1  for  new  cutting  bill.  2  to  add  to  or  correct  cutting  bill  In 

CBX  f11e";X3 

170  IF  X3=l  THEN  300  ELSE  180 

180  OPEN  "BrCBX.DAT"  FOR  INPUT  AS  #1 

190  INPUT  #1,  BMO$,BBN$,BBS$,BBC$,BBST$,BBZ$,BBO$,S$,Q$,TH$,STD$,CBN$,D$,NC 

200  FOR  1=1  TO  NC  STEP  1 

210  INPUT  #1,  I,PL(I),BL(I),PW(I),PQ(I),CA(I),PN$(I) 

220  NEXT  I 

230  CLOSE  #1 

240  INPUT  "Enter  1  to  add  to  cutting  bill.  2  for  correct  Ions" ;X4 

250  IF  X4=l  THEN  260  ELSE  390 

260  PRINT  "This  Is  the  last  line  In  the  cutting  bill  file" 

270  II=NC 

280  PRINT  USING  ODl $ ; 1 1 ; PL ( 1 1 ) ; BL ( 1 1 ) ; PW ( 1 1 ) ; PQ( 1 1 ) ; CA ( 1 1 ) ; PN$ ( 1 1 ) 

290  GOTO  390 

300  INPUT  "Enter  Our  Order  Number.  Date  will  enter  automat  leal  1 y" ; BM0$ 

310  INPUT  "Enter  blank  buyer's  name,  street  address,  city, state,  zip  code";BBN$, 
BBS$,BBC$,BBST$,BBZ$ 

320  INPUT  "Enter  blank  buyer's  order  no.  ";BB0$ 

330  INPUT  "Blank  Species,  Quality,  Thickness,  Standard  or  Non-Standard" ; S$,Q$, TH 
$,STD$ 

340  D$=DATE$ 

350  INPUT  "Enter  Cutting  Bill  File  Number.  CBnnnnnn  six  digits  maximum" ;CBN$ 

360  OPEN  "BrCBINDEX.DAT"  FOR  APPEND  AS  #1 

370  WRITE  #1,  BMO$;BBN$;BBS$;BBC$;BBST$;BBZ$;BBO$;S$;Q$;TH$;STD$;CBN$;D$;NC 

380  CLOSE  #1 

390  PRINT  "Enter  Part  Data" 

400  INPUT  "Enter  line  number.  Enter  999  to  end  data  entry";  I 

410  IF  1=999  THEN  470  ELSE  420 

420  INPUT   "Enter  Part  Length,  Blank  Length,  Width,  Quantity,  Case,  Name";PL(I), 
BL ( I ) , PW (I ) , PQ( I ) , CA ( I ) , PN  $ ( I ) 

430  LN(I)=I 

440  IF  X2=l  THEN  400  ELSE  450 

450  NC=NC+1 

460  GOTO  400 

470  GOSUB  1290 

480  PRINT  "The  number  of  different  cuttings  In  this  b111="; 
490  PRINT  TAB(55)  NC 
500  INPUT  "Enter  the  correct  number  of  different  cuttings";  NC 
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510  INPUT  "Enter  1  to  print  the  cutting  bill.  2  to  cont1nue";X8 

520  IF  X8=l  THEN  530  ELSE  540 

530  GOSUB  1770 

540  INPUT  "Enter  1  to  make   line  corrections.  2  to  end.";X2 

550  IF  X2=l  THEN  390  ELSE  560 

560  OPEN  "BrCBX.DAT"  FOR  OUTPUT  AS  #1 

570  WRITE  #1,  BMO$,BBN$,BBS$,BBC$,BBST$,BBZ$,BBO$,S$,Q$;TH$,STD$,CBN$,D$,NC 

580  FOR  1=1  TO  NC  STEP  1 

590  WRITE  #1,  I,PL(I),BL(I),PW(I),PQ(I),CA(I),PN$(I) 

600  NEXT  I 

610  CLOSE  #1 

620  INPUT  "Enter  1  to  stop  with  unsorted  data  In  temporary  storage.  2  to  contiri 

e";  XIO 

630  IF  X10=l  THEN  END  ELSE  650 

640  ITT=1:  ITS(1)=0:  ITE(1)=0 

650  OPEN  "I", #1, "BrCBX.DAT" 

660  INPUT  #1,  BMO$,BBN$,BBS$,BBC$,BBST$,BBZ$,BBO$,S$,Q$,TH$,STD$,CBN$,D$,NC 

670  FOP  1=1  TO  NC  STEP  1 

680  INPUT  #1,  I,PL(I),BL(I),PW(I),PQ(I),CA(I),PN$(I) 

690  NEXT  I 

700  CLOSE  #1 

710  CBNA$="B:"+CBN$+CHR$(46)+"DAT" 

720  0D1$="###  ###.###  ###.###  ##.###  ###,###   ####   \ 

\" 
730  REM  First  Sort:  Ascending  order  on  BL ( I ) . 
740  PRINT  "Allow  time  for  sorting" 
750  XNC=NC 

760  FOR  1=1  TO  NC-1  STEP  1 
770  PRINT  '-First  Sort  Iteration." 
780  J=0 
790  XNC=XNC-1 
800  J=J+1 

810  IF  BL(J+1)<BL(J)  THEN  820  ELSE  850 

820  SPL=PL(J+1):  SBL=BL(J+1):  SPW=PW(J+1):  SPQ=PQ(J+1):  SCA=CA(J+1):  SPN$=PN$(., 
1) 

830  PL(J+1)=PL(J):  BL ( J + 1 ) =BL ( J ) :  PW ( J +1 ) =PW ( J ) :  PQ( J+1 ) =PQ( J ) :  CA ( J+1 ) =CA ( J ) : 
N$(J+1)=PN$(J ) 

840  PL(J)=SPL:  BL(J)=SBL:  PW(J)=SPW:  PQ(J)=SPQ:  CA(J)=SCA:  PN$(J)=SPN$ 
850  IF  J=XNC  THEN  860  ELSE  800 
860  NEXT  I 

870  REM  Find  Program  Blanks  iteration  control  values. 
880  J=l 

890  ITS(J)=1:  ITT=1 
900  FOR  1=1  TO  NC  STEP  1 
910  PRINT  "Control  values  iteration" 
920  IF  BL(I)=BL(I+1)  THEN  970  ELSE  930 
930  ITT=ITT+1 
940  ITE(J)=I 
950  ITS(J)=ITE(J-1)+1 
960  J=J+1 
970  NEXT  I 

980  ITE(J)=NC:  ITT=ITT-1 

990  REM  Second  Sort:  Descending  order  on  PW ( I)  within  same  blank  length. 
1000  FOR  J=l  TO  ITT  STEP  1 
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PRINT  "Second  sort  Iteration" 

K1=ITE(J)-ITS(J) 

IF  K1=0  THEN  1130  ELSE  1030 

I=ITS(J ) 

FOR  K=l  TO  Kl  STEP  1 

IF  PW(I+1)>PW(I)  THEN  1060  ELSE  1090 

SPL=PL(I+1):  SBL=BL(I+1):  SPW=PW(I+1):  SPQ=PQ(I+1):  SCA=CA(I+1):  SPN$=PN$(I 

0  PL(I  +  1)=PL(I):  BL(I  +  1)=BL(I):  PW ( I  +  l ) =PW ( I ) :  PQ( I  +  l )=PQ( I ) :  CA( I  +  l ) =CA ( I ) : 

(I+1)=PN$(I) 

0  PL(I)=SPL:  BL(I)=SBL:  PW(I)=SPW:  PQ(I)=SPQ:  CA(I)=SCA:  PN$(I)=SPN$ 

0  1  =  1  +  1 

0  NEXT  K 

0  K1=K1-1:  I=ITS(J) 

0  IF  K1=0  THEN  1130  ELSE  1040 

0  NEXT  J 

0  GOSUB  1290 

0  INPUT  "Enter  1  to  print  a  hard  copy  &  save  cutting  bill.  2  to  save  only";Xl 

IF  X13=l  THEN  1170  ELSE  1180 

GOSUB  1770 

OPEN  "0",#1,CBNA$ 

WRITE  #1,BM0$,BBN$,BBS$,BBC$,BBST$,BBZ$,BB0$,S$,Q$,TH$,STD$,CBN$,D$,NC 

FOR  1=1  TO  NC  STEP  1 

WRITE  #1,PL(I),BL(I),PW(I),PQ(I),CA(I),PN$(I) 

NEXT  I 

PRINT  #1,  ITT 

FOR  1=1  TO  ITT  STEP  1 

WRITE  #1,  ITS(I),ITE(I) 

NEXT  I 

CLOSE  #1 

END 

CLS 

PRINT  TAB(IO)  CHR$(14);  "BLANKS  BY  XYZ  CORPORATION" 

PRINT 

PRINT  TAB(IO)  "Date"; 

PRINT  TAB(16)  D$; 

PRINT  TAB(45)  "Order  No."j 

PRINT  TAB(55)  BMO$ 

PRINT 

PRINT  "Customer  Name:"; 

PRINT  TAB(20)  BBN$; 

PRINT  TAB(55)  "Order  No."; 

PRINT  TAB(65)  BB0$ 

PRINT  TAB(8)  "Street 

PRINT  TAB(20)  BBSS; 

PRINT  TAB(55)  "CB  Number:"; 

PRINT  TAB(66)  CBN$ 

PRINT  TAB(IO)  "City:"; 

PRINT  TAB(20)  BBC$; 

PRINT  TAB(30)  BBSTS; 

PRINT  TAB(35)  BBZ$ 

PRINT 

PRINT  "  Blank  Specifications:"; 
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II . 


1510  PRINT  TAB(25)  S$; 

1520  PRINT  TAB(45)  Q$; 

1530  PRINT  TAB(55)  TH$; 

1540  PRINT  TAB(60)  STD$ 

1550  PRINT 

1560  PRINT  "Line  Blank   Part    Part   Part     Case       Part" 

1570  PRINT  "No.   Length  Length   Width   Quantity  Number      Name" 

1580  PRINT  "       (In)    (In)     (In)   (number)" 

1590  FOR  1=1  TO  NC  STEP  1 

1600  PRINT  USING  GDI  $ ; I ; BL ( I ) ; PL ( I ) ; PW ( I ) ; PQ( I ) ; CA ( I ) ; PN$ ( I ) 

1610  X7=X7+1 

1620  IF  X7=10  THEN  1630  ELSE  1660 

1630  PRINT  "Hit  F5  to  continue" 

1640  STOP 

1650  X7=0 

1660  NEXT  I 

1670  PRINT 

1680  PRINT  TAB(5)  "Number  of  Different  Blank  Lengths"; 

1690  PRINT  TAB(41)  ITT 

1700  FOR  1=1  TO  ITT  STEP  1 

1710  PRINT  TAB(5)  "Line  No.  Blank  Length  Start"; 

1720  PRINT  TAB(32)  ITS(I); 

1730  PRINT  TAB(40)  "Line  no.  Blank  Length  End"; 

1740  PRINT  TAB(66)  ITE(I) 

1750  NEXT  I 

1760  RETURN 

1770  LPRINT:  LPRINT:  LPRINT 

1780  LPRINT  TAB(IO)  CHR$ ( 14 ); "BLANKS  BY  XYZ  CORPORATION" 

1790  LPRINT 

1800  LPRINT  TAB(IO)  "Date"; 

1810  LPRINT  TAB(16)  D$; 

1820  LPRINT  TAB(45)  "Order  No."; 

1830  LPRINT  TAB(55)  BMO$ 

1840  LPRINT 

1850  LPRINT  "Customer  Name 

1860  LPRINT  TAB(20)  BBN$; 

1870  LPRINT  TAB(55)  "Order  No."; 

1880  LPRINT  TAB(65)  BBO$ 

1890  LPRINT  TAB(8)  "Street:"; 

1900  LPRINT  TAB(20)  BBSS; 

1910  LPRINT  TAB(55)  "CB  Number:"; 

1920  LPRINT  TAB(66)  CBN$ 

1930  LPRINT  TAB(IO)  "City:"; 

1940  LPRINT  TAB(20)  BBC$; 

1950  LPRINT  TAB(30)  BBST$; 

1960  LPRINT  TAB(35)  BBZ$ 

1970  LPRINT 

1980  LPRINT  "  Blank  Specifications:"; 

1990  LPRINT  TAB(25)  S$; 

2000  LPRINT  TAB(45)  Q$; 


18 


LPRINT 

LPRINT 

LPRINT 

LPRINT 

LPRINT 

LPRINT 

FOR  1=1 

LPRINT 

NEXT  I 

LPRINT 

LPRINT 

LPRINT 

LPRINT 

LPRINT 

FOR  1=1 

LPRINT 

LPRINT 

NEXT  I 

LPRINT 

RETURN 


TAB(50) 
TAB(55) 


TH$; 
STD$ 


"Line  Blank   Part     Part 
"No.   Length  Length   Width 
"      (in)    (in)     (in) 

TO  NC  STEP  1 
USING  0D1$;I;BL(I);PL(I);PW(I);PQ(I);CA(I);PN$(I) 


Part  Case  Part" 
Quantity  Number  Name" 
(number)" 


TAB(5)  "Number  of  Different  Blank  Lengths"; 
TAB(41)  ITT 

TAB(5)  "Line  No.  Blank  Length  Start"; 
TAB(40)  "Line  no.  Blank  Length  End" 

TO  ITT  STEP  1 
TAB(32)  ITS(I); 
TAB(66)  ITE(I) 

CHR$(12) 
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APPENDIX  II:  Program  BLANKS 


10  REM  This  program  1s  the  translation  of  Araman's  Program  Blanks  for  the 

20  REM  IBM  PC.  See  Report  FS-NE-521  "Blanks:  A  Computer  Program...". 

30  REM  This  program  Is  written  In  BASICA  and  Is  saved  as  A : BLANKS. BAS. 

40  DEFINT  N,L 

50  DEFDBL  W,S,B,U 

60  DIM  BL(200) 

70  DIM  NN(200),  BBLANK(50),  NNE(200),  WLT(200),  WT(200),  SBLT(50),  SBWT(50) 

80  DIM  BLT(50),  ITS(13),  ITE(13),  BPRICEX(13),  BWTX(13) 

90  DIM  SBSQFT(50),  SCSQFT(50),  SUTILP(50),  STC0ST(50),  SREGP(50) 

100  DIM  SRGVAL(50),  SWASTP(50),  SETRIM(50),  SKERFE(50) 

110  READ  Bl,  15, SI, S2,S3,S4, S5,W1 

120  DATA  0,0,0,0,0,0,0,0 

130  INPUT  "Enter  the  cutting  bill  number  as  CBn.  Example:  CB1.";CBN$ 

14  0  CBNA$="B:"+CBN$+CHR$(46)+"DAT" 

150  REM  Read  the  cutting  bill  data  here 

160  OPEN  "I",#1,CBNA$ 

170  INPUT  #1,  BMO$,BBN$,BBS$,BBC$,BBST$,BBZ$,BBO$,S$,Q$,TH$,STD$,CBN$,D$,NC 

180  FOR  1=1  TO  NC  STEP  1 

190  INPUT  #1,  WLT(I),BL(I),WT(I),NN(I),CA,PN$ 

200  NEXT  I 

210  INPUT  #1,  ITT 

220  FOR  1=1  TO  ITT  STEP  1 

230  INPUT  #1,  ITS(I),  ITE(I) 

240  NEXT  I 

250  CLOSE  #1 

260  CLS 

270  PRINT  "THIS  BLANKS  PROGRAM  IS  USED  FOR  MULTIPLE  BLANK  LENGTH  CALCULATIONS" 

280  PRINT  "THIS  PROGRAM  REQUIRES  FILE  DATA  INPUT  FROM  DRIVE  B" 

290  PRINT 

300  REM  Enter  the  blank  width  and  price  per  blank  length  here 

310  FOR  1=1  TO  ITT  STEP  1 

320  PRINT  TAB(5)  "  Enter  the  Width  and  Price  for  Blank  length"; 

330  XD=ITE(I) 

340  PRINT  TAB(50)  BL(XD)  ; 

350  PRINT  TAB(55)  "Inches" 

360  INPUT  "Enter  Blank  Width  In  Inches  and  Blank  Price  In  Dollars";  BWTX(I),BPRI 

CEX(I) 

370  NEXT  I 

380  PRINT  "Data  1s  now  entered.  Computing  Is  being  done" 

390  REM  The  XX  loop  goes  once  for  each  blank  length  used 

400  FOR  XX=1  TO  ITT  STEP  1 

410  BLANKS=0:  REGLUE=0:  WASTE=0 

420  CSQFT=0:  ETRIM=0 

430  XD=ITE(XX) 

440  BLT=BL(XD) 

450  BWT=BWTX(XX) 

460  BPRICE=BPRICEX(XX) 

470  N=ITE(XX) 

480  REM  The  I  loop  goes  once  for  each  part 

490  FOR  I=ITS(XX)  TO  ITE(XX)  STEP  1 

500  CSQFT=  (WLT(I)»WT(I)»NN(I) )/144+CSQFT 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
10 
0 
0 
0 
0 
0 
0 
0 
0 
0 
10 
lO 
0 

:o 

0 
0 
0 
0 
0 
0 
0 
00 


ETRIM= 
NNE(I) 
NEXT  I 
FOR  1  = 
IF  NNE 
B=BWT/ 
B=FIX( 
BCKECK 
IF  BCH 
BN=NNE 
IF  (BN 
BN1=1- 
GOTO  6 
BN1  =  0 
IF  BNl 
BLANKS 
NNE(I) 
REM  BN 
W=BWT- 
IF  W>  = 
WASTE= 
GOTO  1 
IF  KN 
11=11+ 
IF  II> 
REGLUE 
GOTO  1 
REM  Ca 
11=1+1 
IF  WT( 
IF  NNE 
BS=W/( 
BS=FIX 
IF  BS  = 
BND=NN 
IF  BND 
NNEdl 
REM  Re 
W=W-(W 
IF  W>  = 
NNEdl 
IF  11  = 
BN=BN- 
11=11+ 
IF  II> 
REGLUE 
GOTO  1 
REGLUE 
GOTO 


ETRIM+((BLT-WLT(I))*WT(I)»NN(I))/144 
=NN(I) 

ITS(XX)  TO  ITE(XX)  STEP  1 

(I)<=0  THEN  1160  ELSE  560 

(WT(I)+.125) 

B) 

=  B»(WT(I)+.125)+WT(I) 

ECK<=BWT  THEN  B=B+1  ELSE  600 

(I)/B 

-FIX(BN))=0!  THEN  650  ELSE  630 

(BN-FIX(BN)  ) 

60 

>0  THEN  BLANKS=BLANKS+1  ELSE  670 

=BLANKS+FIX(BN) 

=  0 

1  is  fraction  of  last  blank  left 

B*(WT(I)+.125) 

1  THEN  740  ELSE  720 

WASTE+BN*W 

020 

THEN  800  ELSE  770 
1 

N  THEN  770  ELSE  810 
=REGLUE+BN*W*BLT 
020 
n  edging  be  used  ? 

II)>W  THEN  750  ELSE  820 
(II)<=0  THEN  950  ELSE  830 
WT(II)+.125) 
(BS) 

0  THEN  BS=1  ELSE  860 
E(II)/BS 

<BN  THEN  920  ELSE  880 

)=NNE(II)-(BS*BN) 

define  W  after  secondary  cuttings  have  been  removed  AMR  (AMR??) 

T(II)+.125)*BS 

1  THEN  750  ELSE  1020 
)=0 

N  THEN  970  ELSE  940 

BND 

1 

N  THEN  770  ELSE  810 

=REGLUE+(BLT*W*(BN-BND) ) 

160 

=REGLUE+BLT*BN1»BWT 

1160 
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1010  REM  Use  fraction  of  last  blank 

1020  IF  BN1=0  THEN  1160  ELSE  1030 

1030  11=1+1 

1040  IF  II>N  THEN  990  ELSE  1050 

1050  IF  NNE(II)>0  THEN  1080  ELSE  1060 

1060  11=11+1 

1070  GOTO  1040 

1080  LPC=(BN1*BWT)/(WT(II)+.125) 

1090  IF  LPC>NNE(II)  THEN  1130  ELSE  1100 

1100  NNE(II)=NNE(II)-LPC 

1110  BN1=0I 

1120  GOTO  1160 

1130  BN1=((BN1*BWT)-(WT(II)+.125)»NNE(II))/BWT 

1140  NNE(II)=0 

1150  GOTO  990 

1160  NEXT  I 

117  0  TC0ST=BLANKS*BPRICE»BLT*BWT/144 

1180  BV0L=BLANKS*BLT*BWT/144 

1190  REGP=REGLUE/144!/BV0L 

1200  REGLUE=REGLUE/144 

1210  UTILP=CSQFT/BVOL 

1220  15=15+1 

1230  SBLT(I5)=BLT 

1240  SBWT(I5)=BWT 

1250  SBSQFT(I5)=BV0L 

1260  SCSQFT(I5)=CSQFT 

1270  SUTILP(I5)=UTILP*100 

1280  BBLANK(I5)=BLANKS 

1290  STC0ST(I5)=TC0ST 

1300  SREGP(I5)=REGP*100 

1310  SRGVAL(I5)=TC0ST*REGP 

1320  SETRIM(I5)=(ETRIM/BVOL)*100 

13  3  0  SWASTP(I5)=(1!-UTILP-REGP)*100 

13  40  SKERFE(I5)=SWASTP(I5)-SETRIM(I5) 

1350  S1=S1+SBSQFT(I5) 

1360  S2=S2+SCSQFT(I5) 

1370  S3=S3+REGLUE 

1380  S4=S4+TC0ST 

1390  S5=S5+TC0ST*REGP 

1400  B1=B1+BLANKS 

1410  W1=W1+ETRIM 

1420  N10=0 

1430  CYIELD=S2/S1*100 

1440  RYIELD=S3/S1*100 

1450  WYIELD=100-CYIELD-RYIELD 

1460  W12=W1/S1*100 

1470  W13=WYIELD-W12 

1480  NEXT  XX 

1490  CLS 

1500  N10=N10+1 


•iO  0D1$  =  " 

?0  0D2$=" 

!^0  0D3$  =  " 

BO  0D4$="## 

50  0D5$=" 


###.###   ##.###    ###,###" 


.##•• 


Total s 


50 
£'0 
SitO 
£l>0 
6)0 


0 
0 
0 

40 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7  0 

70 

70 

7  0 

8;o 

3  0 
80 
80 

8  0 
80 
P1 

80 

|( 
8^ 
80 
80 
5; 
910 
90 
9,0 

9:d 

90 
9!D 
9(D 
9-D 
91p 

9«) 
DO 


0D6$=" 
PRINT: 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
IF  NIO 
PRINT 
PRINT 
ce" 

PRINT 
$/sqft) 
PRINT 
FOR  16 
PRINT 
STCOST( 
NEXT  I 
PRINT 
PRINT 
PRINT 
STOP 
GOTO  1 
PRINT: 
PRINT 
PRINT 


Total s 


#,####     ##,###, 


##,###.## 


##,###.    ##.##   #, 


##.##" 


BLANKS  BY  XYZ  CORPORATION" 


TAB(IO)  "Date"; 

TAB(16)  D$; 

TAB(45)  "Order  No"; 

TAB(55)  BMO$ 

"CUSTOMER:  Name:"; 
TAB(20)  BBN$; 
TAB(45)  "Order  No."; 
TAB(65)  BB0$ 
TAB(8)  "Street:"; 
TAB(20)  BBSS; 
TAB(55)  "CB  Number:"; 
TAB(62)  CBN$ 
TAB(IO)  "City."; 
TAB(20)  BBC$; 
TABOO)  BBSTS; 
TAB(35)  BBZ$ 

"  Blank  Specifications:"; 

TAB(25)  S$; 

TAB(45)  Q$; 

TAB(55)  TH$; 

TAB(60)  STD$ 

=1  THEN  1840  ELSE  1960 

TAB(8)  "  Blank  Size    Blanks 

TAB(8)  "   (Inches)    (number) 
It 


Bl anks 
(sqft) 


Parts 
(sqft) 


Yield 
(%) 


Price 
(dol 1 ars 


=1  TO  15  STEP  1 

USING  0D1$;SBLT(I6) ;SBWT(I6) ;BBLANK(I6) ; SBSQFT ( 16 ) ; SCSQFT( 16 ) ; SUTILP( 

I6);BPRICEX(I6) 

6 

USING  0D5$;B1;S1;S2;CYIELD;S4 
"Hit  F5  to  see  page  2" 


490 

PRINT:  PRINT 
TAB(8)  "Blank  Size 
TAB(8)  "  (Inches) 


Reglue     Reglue    End  Waste  Edge  Waste  Total" 
(%)      Value($)     (%)        (%)     Waste(%) 


PRINT 

FOR  16=1  TO  15  STEP  1 


9T 


2010  PRINT  USING  0D2$ ; SBLT( 16 ) ; SBWT(I6 ) ; SREGP ( 16 ) ; SRGVAL ( 16 ) ; SETRIM( 16 ) ; SKERFE ( I 

6)  ;SWASTP(I6) 

2020  NEXT  16 

2030  PRINT 

2040  PRINT  USING  0D6$ ; RY lELD ; S5 ; W12; W13 ; WYIELD 

2050  INPUT  "Enter  1  to  print  the  results.  Enter  2  for  another  run";XJ 

2060  IF  XJ=1  THEN  2070  ELSE  END 

2070  LPRINT:  LPRINT:  LPRINT 

2080  LPRINT  TAB(IO)  CHR$(14);"  BLANKS  BY  XYZ  CORPORATION" 

2090  LPRINT 

2100  LPRINT  TAB(IO)  "Date"; 

2110  LPRINT  TAB(16)  D$; 

2120  LPRINT  TAB(45)  "Order  No."; 

2130  LPRINT  TAB(55)  BM0$ 

2140  LPRINT 

2150  LPRINT  "CUSTOMER:  Name:"; 

2160  LPRINT  TAB(20)  BBN$; 

2170  LPRINT  TAB(55)  "Order  No."; 

2180  LPRINT  TAB(65)  BB0$ 

2190  LPRINT  TAB(8)  "Street:"; 

2200  LPRINT  TAB(20)  BBSS; 

2210  LPRINT  TAB(55)  "CB  Number:"; 

2220  LPRINT  TAB(66)  CBN$ 

2230  LPRINT  TAB(IO)  "City."; 

2240  LPRINT  TAB(20)  BBC$; 

2250  LPRINT  TAB(30)  BBSTS; 

2260  LPRINT  TAB(35)  BBZ$ 

2270  LPRINT 

2280  LPRINT  "  Blank  Specifications:"; 

2290  LPRINT  TAB(25)  S$; 

2300  LPRINT  TAB(45)  Q$; 

2310  LPRINT  TAB(50)  TH$; 

2320  LPRINT  TAB(55)  STD$ 

2330  LPRINT 

2340  LPRINT  TAB(8)  "  Blank  Size    Blanks     Blanks     Parts     Yield      Price 

Price" 
2350  LPRINT  TAB(8)  "   (Inches)    (number)    (sqft)     (sqft)      (%)      (dollar 
s)   ($/sqft)" 
2360  LPRINT 

2370  FOR  16=1  TO  15  STEP  1 
2380  LPRINT  USING  ODl $ ; SBLT( 16 ) ; SBWT( 16 ) ; BBLANK ( 16 ) ; SBSQFT( 16 ) ; SCSQFT( 16 ) ; SUTILH 
(  16  )  ; STCOST ( 16 ) ; BPRICEX ( 16 ) 
2390  NEXT  16 
2400  LPRINT 

2410  LPRINT  USING  0D5 $; Bl ; SI ; S2; CY lELD ; S4 
2420  LPRINT:  LPRINT:  LPRINT 

2430  LPRINT  TAB(8)  "Blank  Size  Reglue  Reglue  End  Waste  Edge  Waste  Total" 
2440  LPRINT  TAB(8)  "  (Inches)  (%)  Value($)  (%)  (%)  Waste( 
)" 

2450  LPRINT 

2460  FOR  16=1  TO  15  STEP  1 

2470  LPRINT  USING  0D2$ ; SBLT( 16 ) ; SBWT( 16 ) ; SREGP ( 16 ) ; SRGVAL ( 16 ) ; SETRIM( 16 ) ; SKERFE 
16)  ;SWASTP(I6) 
2480  NEXT  16 
2490  LPRINT 

2500  LPRINT  USING  0D6$ ; RY lELD; S5 ; W12; W13 ; WY lELD 
2510  LPRINT  CHR$(12) 
2520  END 
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PPENDIX  III:  Program  CBPRINT 

REM  This  program  Is  used  to  print  sorted  CB  files  with  Iteration  controls 

REM  This  program  Is  saved  as  "A :CBPRINT. BAS" ;  written  In  BASICA 

DIM  PL(100),PW(100),PQ(100),CA(100),PN$(100),BL(100),LN(100),ITS(13),ITE(13) 

DIM  SPL(100),SPW(100),SPQ(100),SCA(100),SPN$(100),SBL(100),SLN(100) 

ITT=1:  ITS(1)=0:  ITE(1)=0 

INPUT  "Enter  cutting  bill  name.  Example  CBl";  CBN$ 

CBNA$="B:"+CBN$+CHR$(46)+"DAT" 

CL  S 

OPEN  "I",#1,CBNA$ 

INPUT  #1,  BMO$,BBN$,BBS$,BBC$,BBST$,BBZ$,BBO$,S$,Q$,TH$,STD$,CBN$,D$,NC 

FOR  1=1  TO  NC  STEP  1 

INPUT  01,    PL(I),BL(I),PW(I),Pa(I),CA(I),PN$(I) 

NEXT  I 

INPUT  #1,  ITT 

FOR  1=1  TO  ITT  STEP  1 

INPUT  #1,  ITS(I),ITE(I) 

NEXT  I 

CLOSE  #1 

0D1$="###  ###.###  ###.###  ##.###  ###,###   ####   \ 
\" 

CLS 

PRINT  TAB(IO)  CHR$(14);  "BLANKS  BY  XYZ  CORPORATION"; 

PRINT 

PRINT  TAB(IO)  "Date"; 

PRINT  TAB(16)  D$; 

PRINT  TAB(45)  "Order  No."; 

PRINT  TAB(55)  BMO$ 

PRINT 

PRINT  "Customer  Name:"; 

PRINT  TAB(20)  BBN$; 

PRINT  TAB (55)  "Order  No."; 

PRINT  TAB(65)  BBO$ 

PRINT  TAB(8)  "Street:"; 

PRINT  TAB(20)  BBSS; 

PRINT  TAB(55)  "CB  Number:"; 

PRINT  TAB(66)  CBN$ 

PRINT  TAB(IO)  "City:"; 

PRINT  TAB(20)  BBC$; 

PRINT  TABOO)  BBST$; 

PRINT  TAB(35)  BBZ$ 

PRINT 

PRINT  "  Blank  Specifications:"; 

PRINT  TAB(25)  S$; 

PRINT  TAB(45)  0$; 

PRINT  TAB(55)  TH$; 

PRINT  TAB{60)  STD$ 

PRINT 

PRINT  "Line  Blank   Part     Part    Part      Case        Part" 

PRINT  "No.   Length  Length   Width   Quantity  Number      Name" 

PRINT  "       (in)    (In)     (in)   (number)" 

FOR  1=1  TO  NC  STEP  1 

PRINT  USING  0D1$;I;BL(I);PL(I);PW(I);PQ(I);CA(I);PN$(I) 

NEXT  I 

PRINT 

PRINT  TAB(5)  "Number  of  Different  Blank  Lengths"; 
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550 

560 

570 

580 

590 

600 

610 

620 

630 

640 

650 

660 

670 

680 

690 

700 

710 

720 

730 

740 

750 

760 
770 
780 

790 

800 

810 

820 

830 

840 

850 

860 

870 

880 

890 

900 

910 

920 

930 

940 

950 

960 

970 

980 

990 

1000 

1010 

1020 

1030 

1040 

1050 

1060 

1070 


PRINT  TAB(41)  ITT 

FOR  1=1  TO  ITT  STEP  1 

PRINT  TAB(5)  "Line  No. 

PRINT  TAB(32)  ITS(I) ; 

PRINT  TAB(40)  "L  ine  no 

PRINT  TAB(66)  ITE(I) 

NEXT  I 

INPUT  "Enter  1  to  print  cutting 

IF  X2=l  THEN  640  ELSE  END 

LPRINT:  LPRINT:  LPRINT 

LPRINT  TAB(IO)  CHR$ ( 14 ); "BLANK S 


Blank  Length  Start"; 
Blank  Length  End"; 


bill.  Enter  2  to  end  program";X2 


BY  XYZ  CORPORATION" 


"Customer  Name 
TAB(20)  BBN$; 
TAB(55)  "Order 
TAB(65)  BB0$ 
TAB(8)  "Street 
BBSS; 


No. 


LPRINT 

LPRINT  TAB(IO)  "Date"; 

LPRINT  TAB(16)  D$; 

LPRINT  TAB(45)  "Order  No. 

LPRINT  TAB(55)  BMO$ 

LPRINT 

LPRINT 

LPRINT 

LPRINT 

LPRINT 

LPRINT 

LPRINT  TAB(20) 

LPRINT  TAB(55) 

LPRINT  TAB(66) 

LPRINT  TAB(IO) 

LPRINT  TAB(20) 

LPRINT  TAB(30) 

LPRINT  TAB(35) 

LPRINT 

LPRINT  "  Blank 

LPRINT  TAB(25) 

LPRINT  TAB(45) 

LPRINT  TAB(50) 

LPRINT  TAB(55) 

LPRINT 

LPRINT 

LPRINT 

LPRINT 

FOR  1=1 

LPRINT 

NEXT  I 

LPRINT 

LPRINT  TAB(5)  "Number  of 

LPRINT  TAB(41)  ITT 
LPRINT  TAB(5)  "Line  No. 
LPRINT  TAB(40)  "Line  no 
FOR  1=1  TO  ITT  STEP  1 
LPRINT  TAB(32)  ITS(J); 
TAB(66)  ITE(I) 


"CB  Number:"; 

CBN$ 

"City:"; 

BBC$; 

BBSTS; 

BBZ$ 

Spec  1 f  icat  ions 

S$; 

Q$; 

TH$; 
STD$ 


Part 
Width 
(  in) 


"Line  Blank   Part 
"No.   Length  Length 
"       (in)    (in) 

TO  NC  STEP  1 
USING  0D1$;I;BL(I);PL(I) ;PW(I);PQ(I);CA(I);PN$(I) 


Part  Case  Part" 
Quantity  Number  Name" 
(number)" 


Different  Blank  Lengths"; 

Blank  Length  Start"; 
,  Blank  Length  End" 


LPRINT 
NEXT  I 
LPRINT 
END 


CHR$(12) 
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ENDIX  IV:  Program  CBIPRINT 


II 


EM  This  program  1s  used  to  print  CBINDEX  file 

EM  This  program  Is  saved  as  "A:CBIPRINT. BAS" ;  written  In  BASICA 
IM  BMO$ ( 100 ), BBN$ ( 100 ), BBSS ( 100 ), BBC$ ( 100 ),BBST$( 100 ),BBZ$( 100) 
IM  BBO$(100),S$(100),Q$(100),TH$(100),STD$(100),CBN$(100),D$(100),NC(100) 
=  0 

PEN  "I",#1,"B:CBINDEX.DAT" 
OR  1=1  TO  100  STEP  1 

NPUT  #1,  BMO$(I),BBN$(I),BBS$(I),BBC$(I),BBST$(I),BBZ$(I),BBO$(I),S$(I),Q$(I 
$(I),STD$(I),CBN$(I),D$(I),NC(I) 
=  N+1 

IF  EOF(l)  THEN  130 
NEXT  I 
CLOSE  #1 
CLS 

FOR  1=1  TO  N  STEP  1 

PRINT  TAB(IO)  CHR$(14);  "BLANKS  BY  XYZ  CORPORATION"; 
PRINT 

PRINT  TAB(IO)  "Date"; 
PRINT  TAB(16)  D$(I); 
PRINT  TAB(45)  "Order  No. 
PRINT  TAB(55)  BMO$(I) 
PRINT 

PRINT  "Customer  Name: 
PRINT  TAB(20)  BBN$(I) 
PRINT  TAB(55)  "Order  No." 
PRINT  TAB(65)  BBO$(I) 
PRINT  TAB(8)  "Street:"; 
PRINT  TAB(20)  BBS$(I); 
PRINT  TAB(55)  "CB  Number:"; 
PRINT  TAB(66)  CBN$(I) 
PRINT  TAB(IO)  "City:"; 
PRINT  TAB(20)  BBC$(I); 
PRINT  TABOO)  BBST$(I); 
PRINT  TAB(35)  BBZ$(I) 
PRINT 

PRINT  "  Blank  Specifications:"; 
PRINT  TAB(25)  S$(I); 
PRINT  TAB(45)  Q$(I); 
PRINT  TAB(55)  TH$(I); 
PRINT  TAB(60)  STD$(I) 
PRINT:  PRINT 
NEXT  I 

INPUT  "Enter  1  to  print  cutting  billlndex.  Enter  2  to  end  program";X2 
IF  X2=l  THEN  440  ELSE  END 
FOR  1=1  TO  N  STEP  1 
LPRINT:  LPRINT:  LPRINT 

LPRINT  TAB(IO)  CHR$ ( 14 ); "BLANK S  BY  XYZ  CORPORATION" 
'LPRINT 

LPRINT  TAB(IO)  "Date"; 
iLPRINT  TAB(16)  D$(I); 
ILPRINT  TAB(45)  "Order  No."; 


» 
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510  LPRINT  TAB(55)  BMO$(I) 

520  LPRINT 

530  LPRINT  "Customer  Name:"; 

540  LPRINT  TAB(20)  BBN$(I); 

550  LPRINT  TAB(55)  "Order  No."; 

560  LPRINT  TAB(65)  BBO$(I) 

570  LPRINT  TAB(8)  "Street:"; 

580  LPRINT  TAB(20)  BBS$(I); 

590  LPRINT  TAB(55)  "CB  Number:"; 

600  LPRINT  TAB(66)  CBN$(I) 

610  LPRINT  TAB(IO)  "City:"; 

620  LPRINT  TAB(20)  BBC$(I); 

630  LPRINT  TAB(30)  BBST$(I); 

640  LPRINT  TAB(35)  BBZ$(I) 

650  LPRINT 

660  LPRINT  "  Blank  Specifications:"; 

670  LPRINT  TAB(25)  S$(I); 

680  LPRINT  TAB(45)  Q$(I); 

690  LPRINT  TAB(50)  TH$(I); 

700  LPRINT  TAB(55)  STD$(I) 

710  LPRINT:  LPRINT 

720  NEXT  I 

730  END 
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PREFACE 


I 


This  report  is  a  contribution  to  the  WildUfe  and  Fish 
Habitat  Relationships  Program  of  the  U.S.  Department  of 
Agriculture,  Forest  Service.  Professional  concerns  for 
wildlife  community,  management,  as  well  as  recent  leg- 
islation, such  as  the  National  Forest  Management  Act  of 
1976,  have  given  impetus  to  the  Program,  which  seeks  to 
maintain  viable  populations  of  all  existing  native  verte- 
brates on  lands  administered  by  the  Forest  Service.  To 
achieve  this  broad  goal,  the  habitats,  life  histories,  and 
distributions  of  all  vertebrates  that  potentially  inhabit 
management  units  must  be  compiled  in  a  standard  habi- 
tat classification  scheme.  When  species  occurrences 
have  been  verified  for  the  area  under  consideration, 
management  indicator  species  can  be  monitored  to  de- 
tect population  changes.  Indicator  species  must  include 
federally  listed  endangered  species;  species  whose  spe- 
cial habitat  components  may  be  affected  by  management 
practices;  species  commonly  hunted,  fished,  or  trapped; 
and,  finally,  species  whose  population  changes  likely  re- 
flect the  impacts  of  management  activities  on  other 
wildlife  species  in  the  community.  While  routine  moni- 
toring of  indicator  species  to  detect  population  changes 
of  other  species  is  a  future  goal,  all  efforts  toward  the 
development  of  such  a  procedure  must  be  based  on  ac- 
curate biological  knowledge  and  habitat  associations. 
Thus  this  report,  the  stimulus  for  which  came  from  the 
development  of  guidelines  for  the  management  of 
wildlife  in  the  Blue  Mountains  of  Oregon  and  Washing- 
ton (Thomas  1979).  The  format  closely  follows  that  of 
Verner  and  Boss  (1980)  in  order  to  contribute  to  a  na- 
tional compilation  of  forest-wildlife  habitat  relation- 
ships. 


Our  approach  was  to  compile  the  available  informa- 
tion on  the  life  history,  distribution,  and  habitat  for  eachl 
inland  vertebrate  occurring  in  New  England  and  then! 
obtain  critical  reviews  by  known  experts.  This  report  isl 
based  partly  on  information  that  was  originally  available] 
in  three  separate  volumes  on  northeastern  wildlife.  The] 
original  volumes  were  limited  and  were  intended  for] 
USDA  Forest  Service  use  in  wildlife  habitat  managemenlj 
on  the  Green  Mountain  and  White  Mountain  National 
Forests: 

DeGraaf,  R.M.;  Witman,  G.M.;  Lanier,  J.W.;  Hill,  B.J.;| 
Keniston,  J.M.  Forest  habitat  for  birds  of  the  North- 
east. Milwaukee,  WI:  Forest  Service,  Eastern  Re-| 
gion;  1980.  589  p. 

DeGraaf,  R.M.;  Witman,  G.M.;  Rudis,  D.D.  Forest  hab- 
itat for  mammals  of  the  Northeast.  Milwaukee,  WI:| 
U.S.  Department  of  Agriculture,  Forest  ServiceJ 
Eastern  Region;  1981.  182  p. 

DeGraaf,  R.M.;  Rudis,  D.D.  Forest  habitat  for  reptiles 
and  amphibians  of  the  Northeast.  Milwaukee,  WI: 
U.S.  Department  of  Agriculture,  Forest  Service, 
Eastern  Region;  1981 .  239  p. 

We  trust  that  this  information  contributes  to  the 
sound  management  of  forest  wildlife  communities  in  New 
England  and  elsewhere.  We  urge  researchers  to  field 
check  the  information  in  the  species/habitat  matrices; 
such  work  is  vital  before  the  application  of  indicator  spe- 
cies to  wildlife  management. 


NTRODUCTION 


New  England's  forests  provide  a  diversity  of  habitats 
hat  support  a  range  of  wildlife  communities.  Now  mostly 
orested,  the  New  England  landscape  has  changed  dra- 
natically  m  the  last  350  years.  Once  covered  by  the  pri- 
neval  forest,  the  land  was  cleared  for  agriculture,  slowly 
mtil  about  1750,  then  at  an  increased  pace  until  1820, 
/hen  75  percent  of  the  arable  land  in  southern  and  cen- 
[ral  New  England  was  in  farm  crops  and  pasturage.  A 
entury  later,  these  figures  were  reversed,  and  New  En- 
land  was  about  75  percent  forested  —  the  result  of  an 
ra  of  farm  abandonment  that  began  in  1830  with  the 
pening  of  rich  farmlands  in  Ohio  via  the  Erie  Canal, 
he  building  of  railroads,  the  Civil  War,  and  even  the 
llalifornia  gold  rush  all  contributed  to  the  exodus  of 
irmers  from  the  stony  hills  so  arduously  brought  under 
ultivation. 

The  reversion  of  the  land  to  forest  began  at  once, 
jroducmg  the  "old  field"  pine  stands  that  reached  har- 
estable  size  just  after  the  turn  of  the  20th  century.  To- 
lay,  New  England  supports  a  diversity  of  forest  cover 
/pes.  Major  types  include  eastern  white  pine/northern 
ed  oak/red  maple,  red  spruce,  paper  birch,  northern 
lardwoods,  spruce-fir,  (Fig.  1).  In  some  areas,  admix- 
jres  of  aspen,  paper  birch,  red  maple,  hemlock,  as  well 
s  many  open,  wetland,  and  other  habitats  occur. 

Forest  management  activities  —  primarily  timber 
larvest,  fuelwood  management,  and  road  building  — 
.re  the  dominant  influences  on  wildlife  habitats.  This 
)ublication  presents  the  habitat  associations  of  all  inland 
pecies  of  New  England  wildlife  in  one  habitat  classifica- 
ion  scheme.  This  information  will  provide  forest  man- 
.gers,  wildlife  biologists,  and  other  resource  specialists 
/ith  a  ready  source  of  information  on  the  habitat  needs  of 
111  forest  wildlife  species  in  New  England,  and  thereby 
/ill  assure  the  continued  existence  of  all  important,  ap- 
propriate wildlife  habitats  in  the  managed  forests  of  New 
England.  The  key  to  planning  the  management  of  all 
Wildlife  species  is  to  know  their  habitat  reguirements  and 
o  provide  them  in  a  variety  of  combinations  that  meet  the 
leeds  of  as  many  species  as  possible.  To  this  end,  wildlife 
nust  be  viewed  as  wildlife  communities  that  respond 
)ver  time  to  habitat  changes. 

Management  of  wildlife  on  public  lands  is  a  respon- 
ibility  shared  by  various  state  and  federal  land  manage- 
nent  agencies.  By  agreement,  states  generally  manage 
)r  regulate  wildlife  populations  and  federal  agencies 
tnanage  habitats.  Naturally,  close  cooperation  is  re- 
quired to  meet  wildlife  management  goals.  This  manual 
jrovides  only  habitat  information  —  wildlife  population 
ijoals  must  be  developed  through  the  coordination  or  ac- 
ivities  of  all  involved  agencies. 

Traditionally,  wildlife  management  —  whether  on 
ederal,  state,  or  private  lands  —  was  concerned  pri- 
narily  with  game  species.  The  reason  for  this  emphasis  is 
imple  —  the  basic  sources  of  funds  for  wildlife  manage- 
nent  were  derived  from  hunters'  expenditures,   pur- 


chase of  licenses,  and  payment  of  an  excise  tax  on  sport- 
ing arms  and  ammunition  through  the  Pittman-Robert- 
son  Act,  otherwise  known  as  the  "Federal  Aid  to  States  in 
Wildlife  Restoration  Act"  (P.L.  75-415,  as  amended). 

Recent  legislation  has  mandated  that  ecological 
considerations  have  an  important  role  in  forest  manage- 
ment and  related  resource-use  decisions.  These  statutes 
that  reguire  that  land  management  practices  recognize 
all  wildlife  include: 

Fish  and  Wildlife  Coordination  Act  (26  U.S.C.  661- 
666c,  1934  as  amended):  Seeks  to  protect  fish  and 
wildlife  habitats  by  reguiring  the  U.S.  Fish  and 
Wildlife  Service  and  the  National  Marine  Fisheries 
Service  to  review  and  report  on  proposed  water 
and  associated  land  development  projects.  Evalua- 
tions cover  projects  receiving  funds  through  the 
Federal  River  and  Harbor  Act  of  1899,  Sections  402 
and  404  of  the  Federal  Water  Pollution  Control  Act 
as  amended  1972,  and  other  appropriate  Acts. 

Multiple  Use  and  Sustained  Yield  Act  of  1960  (P.L.  86- 
517):  Directs  the  USDA  Forest  Service  to  consider 
all  renewable  resources  in  conjunction  with  one 
another. 

National  Environmental  Policy  Act  of  1969  (P.L.  91-190): 
Encourages  productive  harmony  among  man  and 
his  environment;  reguires  that  any  federally  fi- 
nanced project  be  evaluated  and  environmental 
impacts,  including  those  on  fish  and  wildlife,  and 
alternative  opportunities,  be  identified. 

Endangered  Species  Act  of  1973  (P.L.  93-205):  Calls  for 
conservation  of  endangered  and  threatened  spe- 
cies, and  of  the  ecosystems  supporting  them.  Criti- 
cal habitats  reguired  to  assure  survival  and  restora- 
tion of  endangered  species  are  identified,  deline- 
ated, and  maintained. 

Sikes  Act  of  1974  (P.L.  93-452):  Calls  for  new  directions 
and  cooperation  with  the  states  in  planning  and 
management  of  wildlife  habitat  on  federal  lands. 

Forest  and  Rangeland  Renewable  Resources  Planning 
Act  of  1974  (P.L.  93-378):  Directs  the  USDA  Forest 
Service  to  inventory  natural  resources  in  the  Na- 
tional Forest  System  and  provide  comprehensive 
plans  for  their  management. 

Federal  Land  Policy  and  Management  Act  of  1976  (P.L. 
94-579):  Established  national  policy  to  retain  rather 
than  dispose  of  the  National  Resource  Lands,  and 
directs  that  those  lands  be  inventoried,  uses  be 
planned  on  a  multiple-use  and  sustained-yield  ba- 
sis, and  that  lands  be  managed  on  a  sound  ecologi- 
cal basis,  with  habitat  provided  for  fish  and 
wildlife.  Land  use  plans  and  regulations  must  in- 
clude protection  of  public  land  areas  of  critical  en- 
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vironmental  concern.  This  refers  to  delineated  ar- 
eas of  public  lands  where  special  management  at- 
tention is  required  to  protect  and  prevent  irrepara- 
ble damage  to  important  fish  and  wildlife  resources 
or  other  natural  systems  or  processes.  In  resource 
inventories,  priority  shall  be  given  to  designation 
and  protection  of  areas  of  critical  environmental 
concern. 

National  Forest  Management  Act  ol  2976  (P.L.  94-588): 
Requires,  among  other  things,  that  research  be 
conducted  to  ensure  that  land  management  sys- 
tems will  not  substantially  impair  land  productiv- 
ity. 

Wildlife  habitat  improvement  continues  to  be  an  in- 
egral  part  of  the  management  of  the  national  forests.  All 
vildlife  species  have  important  roles  —  functions  —  in 
cosystems,  and  so,  must  be  considered  in  land  manage- 
nent  practices.  The  broad  objective  of  the  wildlife  habi- 
at  program  of  the  Eastern  Region  of  the  Forest  Service  is 


to  maintain  a  diversity  of  habitats  to  ensure  that  popula- 
tions of  all  native  wildlife  species  and  communities  con- 
tinue to  be  represented  on  the  national  forests. 

Species  Included 

Notes  on  life  history  and  habitat  associations  of  338 
inland  (nonmarine)  species,  grouped  into  sections  by 
taxonomic  class,  are  included  in  this  report.  Species 
within  each  class  are  arranged  in  phylogenetic  order. 
Special  status  designations  for  certain  species  are  listed 
in  the  Appendix.  Additional  groups  of  strictly  coastal, 
migratory,  and  accidental  species  are  not  covered  in  de- 
tail but  are  also  listed  in  the  Appendix. 

Species/Habitat  Matrices 

Species  habitat  matrices  present  summary  informa- 
tion in  a  simple,  condensed,  tabular  form  (Fig.  2).  These 
matrices  are  the  most  important  parts  of  the  report.  Fa- 
miliarize yourself  with  their  arrangement  and  the  ele- 


"igure  2. — The  key  to  elements  in  the  species/habitat  matrices. 
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merits  that  they  contain.  Two  sets  of  matrices  are  pro- 
vided, one  for  forest  cover  types,  another  for  nonforest 
types  —  terrestrial,  wetlands,  and  other  habitats. 

Special  Habitat  Features 

Special  habitat  features  are  listed  for  many  species. 
These  features  are  considered  to  be  essential  for  that  spe- 
cies to  occur  regularly  or  to  reproduce.  Many  species 
are  generally  associated  with  a  given  forest  type  or 
groupof  types  —  cavity-nesting  waterfowl,  for  example. 
But  the  special  habitat  feature  —  here  it  is  water  — 
must  also  be  present.  Thus,  the  species/habitat  associa- 
tions must  be  viewed  as  a  complex  of  within-stand  or  spe- 
cial habitat  requirements  occurring  in  species'  overall  or 
general  habitat.  Some  special  habitat  features  can  be 
provided  through  forest  management  —  the  aforemen- 
tioned cavities,  for  example,  either  by  delayed  rotation 
or  streamside  buffer  strips  where  timber  harvest  is  pro- 
hibited —  but  the  stream  or  pond  cannot.'  The  special 
habitat  features  entered  in  the  matrices  are  taken  from 
the  larger  classification  below. 

Aquatic 

Open  water 

Shallow  marsh  1 .5  feet  (0.5  m) 

Moderate  depth  1 .5  to  6  feet  (6.5  to  1 .8  m),  at  least  1 
acre  (0.4  ha) 

Deep  marsh  >  6  feet  (1.8  m) 

Submerged  vegetation  —  typically  coontail  {Cera- 
tophyllum) 

Floating         vegetation  —  typically         spatterdock 
{Nuphar)  or  pond  lily  {Nymphaea) 

Emergent  vegetation  —  cattail  {Typha)  or  bulrush 
iScirpus) 

Shrubs  at  water's  edge 

"Dead  standing  trees  6  to  8  inches  (1.5  to  20  cm)  d.b.h. 
*Dead  standing  trees  9  to  12  inches  (23  to  30  cm) 
d.b.h. 

*Dead  standing  trees  13  to  19  inches  (33  to  48  cm) 
d.b.h. 

*Dead  standing  trees  >  20  inches  (51  cm)  d.b.h. 
Down  and  decaying  trees  at  present 
Islands  present 
Springs 

Stream  banks  —  grass  —  topped,  (stable) 
Banks 

Relatively  stable  water  level 
Intermittent  stream  flow 
Small  stream  <  10  feet  (3  m)  wide 
River 

*  Light  shade  on  water  —  10  to  25  percent 

*  Moderate  shade  on  water  —  25  to  75  percent 

*  Deep  shade  >  75  percent 
Bedrock  bottom 
Boulder  bottom 
Cobble  bottom 


Water  temperature  32 
Water  temperature  51 
Water  temperature  71 


Special  habitat  features  that  can  be  provided  through  for- 
est management  are  marked  with  an  asterisk  (*). 


Gravel  bottom 

Sand  bottom 

Mud  bottom 

Organic  bottom 

Flow  <  50  cubic  feet  per  second  ( 1 .5  m-^  per  second) 

mean  annual  flow 
Flow  between  50  to  1 ,000  cubic  feet  per  second  mean 

annual  flow  ( 1 .5  to  28  m-^  per  second) 
Flow  between  1,000  to  5,000  cubic  feet  per  second 

mean  annual  flow  (28  to  142  m-^  per  second) 
Flow  >  5,000  cubic  feet  per  second  mean  annual  flow 

( 1 40  m-^  per  second) 

'Fto50°F(0°Cto  10°C) 
Tto70°F(ll  °Cto21  °C) 
'Fto80°F(22°Cto27°C) 
Water  temperature  >  81  °F(27  °C) 
High  O2  concentrations  —  >  9  ppm  (9  mg/L) 
Moderate  0^  concentrations  —  6  to  9  ppm  (6  to  9  mg/ 

L) 
Low  O2  concentrations  —    <  6  ppm  (6  mg/L) 
High  pH  level  —    >  8.4 
Moderately  high  pH  level  —  7. 1  to  8.4 
Neutral  pH  —  7.0 
Moderately  low  pH  —  6.9  to  5.6 
Low  pH  —    <  5.6 

Terrestrial  characteristics  (stand  area) 

*  1  to  10  acres  (0.4  to  4  ha) 

*  11  to  50  acres  (4.5  to  20  ha) 

*  51  to  200  acres  (21  to  80  ha) 
*201  to  500  acres  (81  to  200  ha) 
*501  to  1 ,000  acres  (22  to  400  ha) 

Locators 

*  Forest  interior 

Aquatic  —  terrestrial  ecotone 
*Opening  —  shrub  land  ecotone 

*  Opening  —  wood  and  ecotone 
*Shrubland  —  forest  ecotone 
*In  opening  interior 

Canopy  features 

*None 

Scattered  <  1  percent  to  4  percent  closure 
*Open  5  percent  to  30  percent  closure 

*  Moderately  closed  30  percent  to  60  percent 

*  Closed  >  60  percent  closure 

Dead  trees 

*  <  6  inches  (15  cm) 
*6to8  inches  (15  to  20  cm) 
*9  to  12  inches  (23  to  30  cm) 

*  13  to  19  inches  (33  to  48  cm) 

*  >  20  inches  (51  cm) 
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^ructure 

*Canopy  only 

*Canopy  with  one  intermediate  layer 

*Canopy  with  two  intermediate  layers 

'ther  features  (man  made) 

Abandoned  buildmgs 
Dumps 

Railroad  grades 
Power  Imes 
Manure  piles 
*Sawdust  piles 
Mme  spoils 

''round  cover  type 

Exposed  soil 
Moss 
Litter 
Rocks 

*  Fallen  logs 
*Slash  piles 

Herbaceous  vegetation 
Vines 
Brambles 
Fence  rows 
*Ericaceous  shrubs 

*  Coniferous  shrubs 

*  Deciduous  shrubs 
*Mixed  shrubs 

{round  cover  density 

*Very  light,  10  percent  or  less 

*  Light,  1 1  percent  to  30  percent 
*Medium,  31  percent  to  50  percent 

*  Moderately  high,  51  percent  to  70  percent 
*High,  71  percent 

^ening  type 

Lawn,  golf  course,  and  so  on 

Cultivated 

Fallow  field 

Pasture 
*Log  landing 
*Abandoned  road 

Gravel  pit 

Fire 
!*Blowdown 

Wet  meadow 


//  texture 

Bedrock  - 
Boulders 
Cobbles 
Gravel 


outcrops 


Sand 
Loam 
Silt 
Clay 

So;7  permeability 

Rapid 

Moderate 

Slow 

SoilpH 

Strongly  acid,  <  4.5  to  5.0 
Medium  acid,  5. 1  to  6.5 
Neutral,  6.6  to  7.3 
Medium  alkaline,  7.4  to  8.4 
Strongly  alkaline,  8.5  + 

Forest  Cover  Types 

The  forest  cover  types  used  to  describe  forest  habitats 
are  based  on  those  in  Forest  Cover  Types  of  the  United 
States  and  Canada  (Eyre  1980).  Similar  types  are 
grouped,  especially  when  they  reflect  similarities  in 
wildlife  species  distribution  and  habitat  selection.  We 
have  included  descriptions  of  the  types  as  they  pertain  to 
New  England.  The  translation  of  these  types  into  two 
other  major  vegetation  classifications  is  shown  in  Figure 
3.  Forest  development  is  indicated  by  size  class  as  fol- 
lows: 

S  Regeneration  through  seedlings:  Live  trees 

and  associated  vegetation  less  than  1.0  inch 
(2.5  cm)  d.b.h.  and  at  least  1  foot  (30  cm)  in 
height. 

Sp  Sapling  through  poletimber:  Saplings  are 
live  trees  1.0  to  3.9  inches  (2.5  to  9.9  cm) 
d.b.h.;  poles  are  live  trees  4.0  to  8.9  inches 
(10.0  to  22.0  cm)  d.b.h.  for  softwoods  and  4.0 
to  11.9  inches  (10.0  to  30.0  cm)  d.b.h.  for 
hardwoods.  The  matrix  assumes  that  stands 
are  fully  stocked,  that  is,  contain  approxi- 
mately 75  sguare  feet  of  basal  area  per  acre. 

St  Sawtimber:  A  stand  with  at  least  half  of  the 
stocking  in  sawtimber-size  trees  —  at  least 
9.0  inches  (23  cm)  d.b.h.  for  softwoods  or 
12.0  inches  (31  cm)  for  hardwoods. 

L  Large  sawtimber:  A  stand  with  at  least  half  of 

the  stocking  in  large-sawtimber  trees  —  at 
least  20  inches  (51.0  cm)  d.b.h.  for  softwoods 
and  24  inches  (61.0  cm)  d.b.h.  for  hard- 
woods. 

U  Uneven-aged:  Stands  of  northern  hardwood- 

cover  types  that  contain  trees  of  all  size 
classes. 
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Figure  3. — Translation  of  the  Society  of  American  Forester's  cover  types  into  two  other  major  vegetation  classificationj 
used  in  New  England. 
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These  apply  to  all  forest  cover  types  under  even-age 
management,  with  one  exception.  Only  in  the  northern 
hardwoods  cover-type  group  do  we  list  wildlife  habitat 
associations  for  uneven-aged  stands. 

Common  and  scientific  names  of  trees  follow  Little's 
(1979)  Checklist  of  United  States  Trees.  Names  of  under- 
story  plants  follow  Gray's  Manual  of  Botany  (Fernald 
1950). 


The  forest  cover  types  and  groups  are: 

•  Aspen:  This  type  includes  guaking  aspen  [Populi' 
tremuloides)  and  bigtooth  aspen  {Populus  grandider 
tata)  but  m  New  England,  guakmg  aspen  is  more  likely  t 
occur  in  pure  stands.  Common  associates  are  pape 
birch  {Betula  papyriiera)  and  pin  cherry  {Prunus  pei  i, 
sylvanica),  which  when  occurring  in  admixture,  die  oi  i 
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jrly.  These  species  occur  on  a  variety  of  sites  and  soil 
pes.  The  aspen  type  occurs  on  most  soil  types  except 
;ry  dry  sands  or  very  wet  sv/amps.  Aspen  is  unique  in 
at  almost  all  stands  originate  as  suckers  arising  from 
listing  root  systems.  It  will  sometimes  reproduce  from 
;ed  on  burns,  clearcuts,  and  other  scarified  sites. 

Aspen  is  a  relatively  short-lived  pioneer  type  —  it 
)es  not  reproduce  under  its  own  shade.  On  dry  sites  it  is 
■placed  by  red  pine,  red  maple,  or  oaks,  on  mesic  sites 
f  white  pine,  and  on  fertile  sites  by  northern  hard- 
3ods,  and  on  fertile  wet  sites  by  balsam  fir  (Brinkman 
id  Roe  1980). 

•  Paper  birch:  Paper  birch  is  pure  or  dominant.  As- 
iciated  species  include  quaking  and  bigtooth  aspen, 
alsam  fir,  red  spruce  {Picea  rubra),  white  pme  {Pinus 
robus),  yellow  birch  {Betula  alleghaniensis)  and,  m 
)uthern  New  England,  hemlock  {Tsuga  canadensis). 
le  type  pioneers  on  burned  areas  and  clearcuts,  and 
'ows  best  on  deep,  fertile,  well-drained  sites.  Raspber- 
ss  and  blackberries  {Rubus  spp.)  make  up  a  high  pro- 
3rtion  of  the  ground  cover  at  the  time  of  establishment 

paper  birch  stands.  These  are  shaded  out  in  about  10 
;ars,  but  pin  cherry  can  persist  for  30  or  more  years, 
aper  birch  is  succeeded  by  spruce-fir  in  northern  parts 

its  range,  and  to  the  south  by  northern  hardwoods  and 
jmlock  on  fertile,  well-drained  sites  (Safford  1980). 

•  Northern  hardwoods  (including  sugar  maple, 
jigar  maple/beech/yellow  birch,  and  beech/sugar  ma- 

e):  True  northern  hardwoods  are  dominated  by  sugar 
japle  {Acer  saccharum),  beech  {Fagus  grandifoha), 
Ind  yellow  birch  and  occur  widely  as  a  pure  type  in 
:)rthern  New  England.  It  grades  into  a  mixed  hardwood 
'  transition  type  in  southern  New  England;  associated 
jecies  throughout  the  region  include  basswood  {Tiha 
piericana),  red  maple  (Acer  rubrum) ,  hemlock,  white 
5h  {Fraxinus  americana),  white  pine,  balsam  fir,  black 
lerry  {Prunus  serotina),  paper  birch,  sweet  birch  {Be- 
la  lenta),  and  red  spruce.  Northern  hardwood  is  the 
^sic  hardwood  type  in  northern  New  England,  and  oc- 
jrs  to  an  elevation  of  2,500  feet  (760  m).  It  prefers  fertile 
(amy  soils  and  good  moisture  conditions.  Striped  maple 
\cer  pensylvanicum) ,  witch-hazel  {Hamamehs  virgi- 
\ana),  and  hobblebush  (  Viburnum  alnifoJium)  are  com- 
bn  in  the  understory  throughout  the  region.  Best  devel- 
3ment  of  the  type  occurs  on  moist,  fertile,  well-drained 

amy  soils.  On  drier  sites,  beech  becomes  more  promi- 
3nt.  On  wet  sites,  the  type  blends  into  a  red/yellow 
j  rch/hemlock  or  a  red  spruce  mixture.  The  type  tends  to 
3  climax.   From  New  England  to  Pennsylvania,   the 

ech-nectria  complex  has  gradually  reduced  the  pro- 
Drtion  of  beech  in  many  stands  (Berglund  1980). 

•  Bed  Maple:  Red  maple  {Acer  rubrum)  is  pure  or 
ominant.  In  New  England,  red  maple  and  associated 
Decies  are  common  on  wet  sites;  the  type  is  essentially 
ure  in  southern  New  England.  Associates  are  yellow 
irch,  balsam  fir,  and  sugar  maple  in  northern  New  En- 


gland; black  gum  {Nyssa  sylvatica) ,  sycamore  {Platanus 
occidentahs),  and  silver  maple  {Acer  saccharinum)  in 
southern  New  England.  In  New  England  and  the  Upper 
Peninsula  of  Michigan,  it  occupies  moist  to  wet  muck  or 
peat  soils  in  swamps,  depressions  of  slow  drainages  or 
along  sluggish  streams,  and  so  is  often  found  as  an  inclu- 
sion in  northern  hardwoods  on  wetter  sites  (Powell  and 
Erdmann  1980).  It  can  be  differentiated  readily  from 
northern  hardwoods  by  the  absence  of  beech  and  the  in- 
creased proportion  of  yellow  birch  and  red  spruce. 

•  Northern  red  oak:  Northern  red  oak  {Quercus  ru- 
bra) accounts  for  a  majority  of  the  stocking.  Associates 
vary  according  to  site  and  locale,  and  include  black  oak 
{Quercus  velutina),  scarlet  oak  {Quercus  coccinea), 
and  chestnut  oak  {Q.  prinus),  hickories  {Carya  spp.), 
and  red  maple.  In  New  England,  the  type  has  a  spotty 
distribution,  occupying  ridge  crests  and  upper  north 
slopes.  On  better  sites,  associates  are  black  cherry, 
sugar  maple,  white  ash  {Fraxinus  americana),  and 
American  beech.  The  type  is  rare  in  northern  New  En- 
gland and  reaches  best  development  in  New  England  in 
western  Massachusetts  and  northern  Connecticut  on 
loam  and  silt-loam  soils.  The  type  is  sub-climax  —  shade 
tolerant  species  such  as  beech  and  sugar  maple  increase 
in  proportion  over  time  (Trimble  1980). 

•  White  Pine/Northern  Red  Oak/Red  Maple:  north- 
ern red  oak.  Eastern  white  pme  {Pmus  strobus),  and  red 
maple  predominate;  white  ash  is  the  most  common  asso- 
ciate, but  others  include  paper  birch,  yellow  birch  {B. 
Jutea),  and  sweet  birch  {B.  lenta),  sugar  maple,  beech, 
hemlock,  and  black  cherry.  Occurs  across  southern  and 
central  New  England  to  an  elevation  of  1,500  feet  (450 
m),  generally  on  deep,  well-drained  fertile  soils. 

This  type  is  common  in  the  transition  between  north- 
ern hardwoods  and  spruce-fir  types  in  northern  New  En- 
gland, and  between  northern  hardwoods  and  oak  types 
—  characteristic  of  central  types  —  in  southern  New  En- 
gland. The  type  often  follows  "old  field"  white  pine  in 
New  England,  where  hardwood  seedlings  and  saplings 
form  the  understory  (Baldwin  and  Ward  1980).  Common 
understory  shrubs  include  witch-hazel,  alternate-leaf 
dogwood  {Cornus  alternifolia),  mapleleaf  viburnum  ( Vi- 
burnum acerifolium) ,  mountain-laurel  {Kalmia  latifo- 
ha). 

•  Balsam  fir:  Balsam  fir  {Abies  balsamea)  is  charac- 
teristically pure  or  predominant.  There  are  many  associ- 
ates mostly  on  moist  or  wet-site  soils  in  northern  New  En- 
gland; these  include  paper  birch,  quaking  and  bigtooth 
aspen,  red  spruce,  and  in  swamps  northern  white-cedar 
{Thuja  occidentahs) .  In  southern  New  England,  hemlock 
and  red  maple  are  common  associates.  The  type  is  com- 
mon in  northern  New  England,  occurring  on  upland 
sites,  on  low-lying  moist  flats  and  in  swamps.  Pure  stands 
result  (usually)  from  heavy  cutting,  blowdown,  or  follow- 
ing infestation  of  spruce  budworm.  This  type  is  common 
in  northern  New  England,  and  may  be  climax  in  the  zone 


17 


below  timberline.  Only  black  spruce  {Picea  mariana) 
grows  above  it  (Westveld  1953). 

The  type  occurs  extensively  in  Quebec,  where  five 
distinct  subtypes  are  recognized.  In  the  United  States, 
the  type  is  not  as  complex;  however,  balsam  fir  is  an  im- 
portant component  in  the  following  types  in  northern 
New  England:  red  spruce/balsam  fir,  black  spruce,  as- 
pen, and  paper  birch.  Common  understory  species  in- 
clude speckled  alder  {AJnus  rugosa),  mountain  maple 
{Acer  spicatum) ,  and  pin  cherry  {Prunus pensylvanica) 
among  large  shrubs  and  small  trees.  Low  understory 
plants  include  Canada  yew  {Taxus  canadensis),  red 
raspberry  {Bubus  idaeus  var.  strigosus),  blueberries 
{Vaccinium  spp.),  and  hobblebush  (Frank  et  al.  1980). 

•  Eastern  White  Pine:  Eastern  white  pine  is  pure  or 
usually  predominant.  We  include  red  pine  {Pinus  res- 
inosa)  which  has  a  spotty  distribution  throughout  New 
England  on  sandy,  gravelly  or  sandy  loam  soils,  and 
white  pine/hemlock,  a  common  subtype  in  central  and 
southern  New  England,  where  it  occupies  a  range  of  soil 
types  in  cool  locations  such  as  ravines  and  north  slopes 
(in  the  southern  parts  of  its  range).  These  other  pine 
types  are  included  primarily  because  they  support  simi- 
lar wildlife  communities. 

Eastern  white  pine  frequently  occurs  in  pure  stands; 
common  New  England  associates  on  light  soils  are  pitch 
pine  {P.  rigida),  gray  birch  {Betula  populifolia) ,  quak- 
ing and  bigtooth  aspen,  red  maple,  and  white  oak  {Quer- 
cus  alba).  On  heavier  soils,  paper  birch,  sweet  birch, 
yellow  birch,  white  ash,  black  cherry,  northern  red  oak, 
sugar  maple,  hemlock,  red  spruce,  and  northern  white 
cedar  are  associated  in  New  England,  but  none  are  char- 
acteristic. The  type  is  widespread  in  central  New  En- 
gland from  sea  level  to  an  elevation  of  2,500  feet  (760  m). 
This  type  occurs  over  a  wide  range  of  conditions  and 
sites;  establishment  is  often  easier  on  poor  sites  because 
hardwood  competition  is  less.  Once  established  on  bet- 
ter sites,  white  pine  will  usually  grow  faster  than  hard- 
woods. 

White  pine  commonly  pioneers  on  abandoned  agri- 
cultural land  in  New  England.  The  type  seldom  succeeds 
itself,  but  on  dry  sandy  soils  it  may  persist  a  long  time  and 
even  approach  permanence.  On  heavier  soils,  white 
pine  is  usually  succeeded  by  northern  hardwoods,  white 
pine/hemlock,  or  white  oak. 

Eastern  white  pine  is  a  major  component  of  two  other 
New  England  forest  cover  types  —  white  pine/northern 
red  oak/red  maple,  and  white  pine/hemlock  —  and  oc- 
curs in  various  proportions  in  other  types  throughout  the 
region. 

In  pure  or  almost  pure  white  pine  stands,  the  under- 
story is  composed  primarily  of  ericaceous  shrubs  such  as 
blueberries,  huckleberries  {GayJussacia  spp.),  azaleas 


{Azalea  spp.),  and  mountain-laurel.  In  New  Englanc 
common  ladyslipper  {Cypripedium  spp.)  is  common  o 
light  soils  and  highbush  blueberry  ( V.  corymbosum)  o: 
wetter  sites  (Wendel  1980).  j 

•  Red  Spruce/Balsam  Fir:  The  type  may  consist  c 
red  spruce  and  balsam  fir  or  together  they  may  predom: 
nate  in  a  mixture  of  associates  —  the  composition  vane 
by  site  and  disturbance  history.  We  include  here  th 
northern  white-cedar  type  and  associates,  which  ar 
commonly  associated  in  northern  New  England.  This  is 
northern  New  England  type,  occupying  moderately  t 
poorly  dramed  flats,  but  not  swamps.  Associates  are  re 
maple,  paper  and  yellow  birch,  and  aspens,  primarily 
but  also  white  pine,  hemlock,  and  occasionally  blac 
spruce  and  tamarack  {Larix  laricina). 

The  type  occurs  near  sea  level  in  eastern  Maine,  fror 
an  elevation  of  2,400  to  4,500  feet  (730  to  1 ,370  m)  in  th 
White  Mountains  of  New  Hampshire,  from  an  elevatio 
of  2,500  to  3,800  feet  (760  to  1 ,  160  m)  in  the  Green  Mour 
tains  of  Vermont,  and  occurs  on  the  tops  of  some  of  th 
higher  Berkshire  Hills  in  western  Massachusetts. 

The  type  occurs  on  two  kinds  of  sites  in  New  Englanc 
(1)  poorly  drained  flats  and  ridges  or  benches  at  lakfi 
shores,  streams,  and  swamps  and  bogs,  and  (2)  wel 
drained  to  dry,  shallow  soils  on  steep,  rocky,  uppf 
mountain  slopes. 

Stands  are  usually  very  dense;  the  ground  may  k 
essentially  devoid  of  plants  except  for  mosses  and  fe 
seedlings  of  red  spruce  and  balsam  fir.  Regenerate 
stands,  however,  produce  a  thick  growth  of  blueben 
{V.  angustifolium) ,  creeping  snowberry  {Symphorica 
pas  mollis),  mountain-holly  {Nemopanthus  mucronatc 
raspberry  {Rubus  spp.),  and  downy  serviceberry  {Am 
lanchier  arborea) ,  among  others  (Griffin  1980). 

•  Red  spruce:  Red  spruce  is  pure  or  accounts  for: 
majority  of  the  stocking;  common  associates  in  norths:': 
New  England  are  balsam  fir,  paper  and  yellow  birc 
others  include  sugar  maple,  red  maple,  mountain-a  t 
{Sorbus  americana) ,  eastern  white  pine  and  easte  t 
hemlock.  Red  spruce  occurs  near  sea  level  in  easte  r 
Maine  and  from  an  elevation  of  1 ,500  to  4,500  feet  (450  c 
1,370  m)  inland  throughout  northern  New  England  ii 
moderately  well-drained  to  poorly  drained  flats  (but  r ) 
true  swamps),  and  on  well-drained  slopes,  includinc 
thinly  soiled  upper  slopes.  Red  spruce  pioneers  on  aba  i 
doned  fields  and  pastures  in  northern  New  England,  a)  < 
on  these  fairly  well-drained  sites  it  is  usually  replaced  :•' 
shade  tolerant  hardwoods,  especially  sugar  maple  a' ' 
beech.  Red  spruce  is  long-lived;  barring  major  disti 
bance  is  very  stable,  and  older  stands  develop  an  u  i 
even-aged  character  even  though  of  even-aged  origii 
The  understory  is  frequently  sparse,  or  even  absent;  1 1 
ground  beneath  stands  of  red  spruce  is  covered  with  tr ; 
litter  and  patches  of  short-lived  red  spruce  seedlincfj 
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1-field  red  spruce  contain  a  ground  cover  of  bunch- 
ry  {Cornus  canadensis)  on  wet  sites  and  hobblebush 
well-drained  sites.  Regenerated  stands  usually  pro- 
:e  raspberries  m  abundance  (Blum  1980). 

•  Eastern  Hemlock:  Eastern  hemlock  is  pure  or  pre- 
ninant  over  any  associate,  but  associates  are  numer- 
;;  these  commonly  include  beech,  sugar  maple,  yel- 
■  birch,  red  maple,  black  cherry,  white  pine,  northern 
.  oak,  white  oak,  sweet  birch,  and  in  northern  New 
gland,  paper  birch,  balsam,  fir,  and  red  spruce.  In 
.thern  New  England  the  type  prefers  cool  locations 
:h  as  moist  ravines  and  north  slopes;  in  the  northern 
•ts  of  its  New  England  distribution,  warmer  drier  sites 
tolerated.  Occurs  from  sea  level  to  an  elevation  of 
00  feet  (915  m)  in  New  England. 

Eastern  hemlock  is  very  shade-tolerant.  Its  long  life 
m  and  ability  to  respond  to  release  after  almost  two 
ituries  of  suppression  have  allowed  the  type  to  persist; 
ly  logging,  and  the  fires  that  followed,  greatly  re- 
:ed  the  occurrence  of  this  shallow-rooted  climax  spe- 
3.  Under  mature  stands,  understory  development  is 
rse;  openings  to  admit  light  commonly  produce 
ped  maple,  hobblebush,  mapleleaf  viburnum, 
ong  others.  False  lily-of-the-valley  {Maianthemum 
ladense)  is  probably  the  most  common  herb  (Wiant 
0). 

restrial.  Wetland,  and  Other 
iforest  Habitat  Types 

: 

The  matrix  of  wildlife  species  occurrence  m  non- 
5st  habitats  includes  entries  for  terrestrial,  wetland, 
[  other  habitat  types.  Many  wildlife  species  that  occur 
lorest  habitats  either  prefer  or  require  one  or  more 
merest  habitats,  usually  for  breeding.  For  example, 
itern  American  toads  {Bufo  a.  americanus)  and  mole 
^imanders  {Ambystoma  spp.)  occur  throughout  many 
■pdlands,  except  for  brief,  critical  breeding  periods  in 
'lands. 

The  nonforest  habitat  types  are: 

Terrestrial: 

Upland  Fields 

Cultivated  —  tilled  agricultural  cropland 

Grass  —  hayfields,  etc. 

Forb  —  broadleaved  herbaceous  cover,  e.g., 
goldenrod  (Solidago),  sensitive  fern  {Ono- 
clea),  etc. 

Old  fields  —  abandoned  agricultural  fields  re- 
verting to  forest,  characterized  by  grasses, 
shrubs,  small  trees 


Pastures  —  usually  too  wet  or  rocky  for  cultiva- 
tion 

Savanna  —  grasslands  with  shrubs  and  wi- 
dely, irregularly  scattered  trees,  resulting 
from  either  soil-moisture  regimes  or  distur- 
bances such  as  fire  or  grazing 

Orchards  —  fruit  trees,  grassy  ground  cover 

Krummholz  zone  —  the  transition  zone  from 
subalpine  forest  to  alpine  tundra  character- 
ized by  dwarfed,  deformed,  wind-sheared 
trees 

Alpine  zone  —  elevated  slopes  above  timber- 
line  characterized  by  low,  shrubby,  slow- 
growing  woody  plants  and  a  ground  cover  of 
boreal  lichens,  sedges,  and  grasses. 

•  Wetland/Deep  Water:  In  general,  wetlands  are 
lands  where  saturation  with  water  largely  determines  the 
nature  of  soil  development  and  the  types  of  plant  and 
animal  communities  living  in  the  soil  and  on  its  surface. 
The  dominant  plants  are  hydrophytes.  The  single  feature 
that  most  wetlands  share  is  soil  or  substrate  that  is  at  least 
periodically  saturated  or  covered  by  water. 

Wetlands  are  transitional  sites  between  terrestrial 
and  aquatic  systems  where  the  water  table  is  usually  at  or 
near  the  surface,  or  where  the  land  is  covered  by  shallow 
water. 

Deepwater  habitats  are  permanently  flooded  lands 
lying  below  the  deepwater  boundary  of  wetlands.  Deep- 
water  habitats  include  environments  where  surface  wa- 
ter is  permanent  and  often  deep,  so  that  water,  rather 
than  air,  is  the  principal  medium  within  which  the  domi- 
nant organisms  live,  whether  or  not  they  are  attached  to 
the  substrate.  As  in  wetlands,  the  dominant  plants  are 
hydrophytes;  however,  the  water  is  generally  too  deep  to 
support  emergent  vegetation. 

Palustrine  —  non-tidal  wetlands  dominated  by 
emergent  mosses,  lichens,  persistent  emergents, 
shrubs,  or  trees  (Cowardm  et  al.  1979). 

Sedge  meadow  —  dominated  by  sedges  (Carex), 
cattails  (Typha)  etc.;  surface  water  depths  to  6 
inches  (15  cm)  in  winter  and  early  spring;  soil 
surface  exposed  but  saturated  in  summer 

Shallow  marsh  —  characterized  by  persistent 
emergent  vegetation  and  water  depths  to  1 .5  feet 
(0.5  m) 

Deep  marsh  —  characterized  by  emergent  and 
floating-leaved  plants  and  water  depths  to  6  feet 
(2  m) 
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Shrub  swamp  —  dominated  by  woody  vegetation 
less  than  20  feet  (6  m)  tall,  soil  seasonally  or  per- 
manently flooded  to  a  depth  of  1  foot  (30  cm) 

Bog  —  characterized  by  peat  accumulation  due 
to  cold,  acidic  conditions;  (usually)  a  floating 
mat  of  vegetation;  generally  sundew  {Drosera) 
and  pitcher  plant  {Sarracenia)  are  common. 

Pond  —  permanent  palustrine  water  body, 
characterized  by  emergent  and/or  floating- 
leaved  plants,  up  to  20  acres  (8  ha)  in  size 

Lacustrine  —  deepwater  habitats  with  all  of  the  fol- 
lowing characteristics:  (1)  situated  in  a  topographic 
depression  or  a  dammed  river  channel;  (2)  lacking 
trees,  shrubs,  persistent  emergents,  emergent 
mosses  or  lichens  with  greater  than  30  percent  areal 
coverage;  and  (3)  total  area  exceeds  4  ha  ( 10  acres) 

Lake  —  characterized  by  water  depth  of  6.5  feet 
(2  m) 

Riverine  —  wetlands  and  deepwater  habitats  con^ 
tained  within  a  channel  through  which  the  water 
flows 

Stream  —  mtermittent  or  permanent  up  to  30  cu- 
bic feet  (0.0283  m-^)  per  second,  at  high  flow 

River  —  at  least  30  cubic  feet  (0.0283  m-^)  per  sec- 
ond at  low  flow 

Riparian  Zone  —  stream  and  river  banks  and  as- 
sociated vegetation 

Estuarine  —  deepwater  tidal  habitats  and  adjacent 
tidal  wetlands  that  are  usually  semienclosed  by  land 
but  have  open,  partly  obstructed,  or  sporadic  access 
to  the  open  ocean,  and  in  which  ocean  water  is  at 
least  occasionally  diluted  by  freshwater  runoff  from 
the  land. 


Marine  habitats 

Coastal  beaches  and  rocks 
Bay,  ocean 

•   Other. 

Stable  banks  -  excavated  sand  on  gravel  banks  or 
naturally  cut  stream  banks  topped  by  an  over- 
hanging grassy  top 

Ledge,  cliff 

Cave 


Structure,  building 

Derelict  building,  debris  —  abandoned  building,  etc. 

Species  Activities/Season  of  Occurrence 

Habitat  utilization  by  species  is  rated  separately  fc 
life  history  activities  and  seasons  as  follows  for  birds  an 
mammals: 

B  —    Breeding  season  (for  mammals,  refers  t 

the  period  when  young  are  born  and  be 
ing  nurtured). 

BF        —    Breeding  season,  feeding 

W         —    Winter 


WF 


Winter  feeding 


For  amphibians  and  reptiles,  habitat  use  is  shown  fc 
breeding  (B)  and  nonbreeding  (NB)  seasons  only,  be 
cause,  with  few  exceptions,  they  are  inactive  during  wir 
ter,  and  overwinter  underground  or  in  bottom  sed 
ments,  etc. 

Consult  the  species  accounts  for  the  time  periods  c 
these  activities. 

Habitat  Suitability 

The  suitability  (quality)  of  each  community  type  for 
given  species  was  based  on  ratings  by  the  experts  ai 
knowledged,  and  on  our  field  experience.  Althouc 
they  are  subjective,  they  represent  the  best  estimatf 
currently  available.  On  the  matrix,  the  light  shading  ii 
dicates  utilized  habitat,  and  the  dark  shading  with  bull 
indicates  preferred  habitat. 

Species  Accounts/Distribution  Maps 

Life  history  details  are  summarized  in  accounts  f 
each  species.  We  assembled  this  information  from  tl  ( 
available  literature,  expert  reviews,  and  continuing  fie  c 
research.  Distribution  maps  for  each  species  have  bef  i 
compiled  from  numerous  sources.  Approximate  cov 
tinuous  range  m  New  England  is  shown  and  may  mclue.i 
areas  where  a  species  has  not  been  found,  but  is  prs 
sumed  to  occur  where  its  required  habitat  componer  t 
are  present. 

Life    history    information    is    arranged    as    foUovc 
Range,  Relative  Abundance  in  New  England,  Habit. '' 
Special  Habitat  Requirements,  Reproductive  Habits  ( 
elusions  vary  with  classes  of  vertebrates),    Territoi  • 
Home  Range,  Sample  Densities,  Foraging  Habits,  Ec 
nomic  Status,  Comments,  and  Key  References. 

The  range  description  includes  the  animal's  distrik  - 
tion  throughout  the  United  States  and  Canada. 
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The  relative  abundance  indicated  in  each  species  ac- 
unt  is  an  approximation  of  the  species  occurrence  in 
iw  England.  Included  in  the  habitat  section  are  details 
the  requirements  for  breeding  or  hibernation,  where 
plicable.  If  specific  habitat  components  are  required 

a  species  for  its  regular  occurrence,  these  are  listed 
der  special  habitat  requirements.  Reproductive, 
me  range,  sample  densities,  and  foraging  information 
is  taken  from  studies  conducted  in  New  England  when 
ch  references  were  available.  Where  information  from 


states  outside  the  region  is  included,  the  locality  of  the 
research  is  noted  in  the  text.  The  comments  section  in- 
cludes additional  information  to  acquaint  the  user  with 
each  species. 

Frequently,  life  history  information  was  unavailable; 
further  research  is  needed  to  fill  these  gaps.  Key  refer- 
ences are  key  life  history  references  among  those  that  we 
consulted;  they  are  the  most  complete  general  refer- 
ences available,  but  not  necessarily  the  most  recent. 
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;ING  THE  PUBLICATION 


The  compilation  of  natural  history  and  habitat  mfor- 
.tion  for  the  inland  (nonmarine)  wildlife  of  New  En- 
md  can  aid  foresters  and  forest  wildlife  biologists  m 
sessing  the  potential  effects  of  proposed  habitat  man- 
ement  practices  on  wildlife  species.  It  would  also  aid 
id  managers  m  developing  and  evaluating  resource 
magement  planning  alternatives.  All  inland  species 
3  presented  in  terms  of  practical  habitat  classification 
lemes  for  forested  and  nonforested  habitats,  so  that 
magement  objectives  can  be  set  and  evaluated  and 
sts  assessed. 

>plication  of  Information 

The  information  can  be  used  for  considering  the  po- 
itial  responses  of  amphibians,  reptiles,  birds,  and 
immals  to  habitat  alterations  through  forest  manage- 
int  in  New  England.  We  stress  the  word  potential. 
ere  is  no  substitute  for  sound  field  work  and  judgment 
assessing  the  impacts  of  a  specific  project  or  proposed 
magement  action.  From  a  research  standpoint,  the 
bitat  associations  provided  here  are  essentially  a  set  of 
potheses  that  can  and  should  be  tested  further.  The 
ormation  in  this  publication  is  most  useful  for  land 
magement  and  project  planning;  the  larger  the  unit 
nsidered,  the  more  accurately  the  species  occurrence 
1  be  predicted.  Large  areas  will  likely  contain  more  of 
h  special  habitat  requirements,  more  edges  due  to  the 
erspersion  of  habitats,  and  more  successional  stages, 
nee  more  species.  Conversely,  the  smaller  (more  site- 
2Cific)  an  area,  the  less  accurate  will  be  assumptions  or 
:3dictions  of  species  occurrence,  and  the  greater  the 
:  9d  for  biological  experience  and  detailed  field  work . 

Users  of  this  publication  are  urged  to  identify  the  spe- 
;ts  applicable  to  their  area  of  interest  or  responsibility. 
[ese  species  can  be  checked  in  the  local  occurrence 

umn  on  the  matrix. 

If  questions   on   individual   species   remain   unan- 
Tsd,  consult  the  references  in  the  species  accounts. 

I  A  list  of  species  potentially  affected  by  a  given  pro- 

I  :t  can  be  prepared  by  looking  down  the  columns  of 

ribitat  descriptions  under  consideration,  and,  at  each 

3try  encountered,  checking  to  see  whether  that  species 

a  special  habitat  requirement  listed.  If  so,  and  if  the 

posed  project  site  does  not  contain  that  requirement, 

species  likely  will  not  occur  there.  This  two-stage 

ination  of  species  not  occurring  in  the  project  area 

of  species  whose  special  needs  do  not  occur  on  the 

,  will  facilitate  the  development  of  a  list  of  species 

t:|iabiting  the  site.  Such  a  process  implies  familiarity 

v^ih  the  site  —  it  should  be  visited,  and  its  features  — 

Steams,  marshes,  snags,  and  so  on  —  noted  before  a  list 

cppecies  is  prepared. 

I 

Last,  each  species  response  to  the  proposed  alterna- 
e  can  be  identified  by  noting  whether  it  will  be  posi- 


tively or  negatively  affected  by  a  project.  If  the  nature  of 
the  resulting  change  in  vegetation  is  known,  examina- 
tion of  the  size  class  or  successional  entries  in  a  given 
forest  type  will  at  least  reveal  those  species  that  are  asso- 
ciated with  earlier  or  later  stages.  If  the  direction  of  habi- 
tat alteration  is  known,  a  good  judgment  can  be  made  on 
the  likely  effects  on  wildlife  species. 


Obviously,  if  threatened  or  endangered  species  are 
likely  to  be  affected  by  a  project,  consultation  with  the 
Regional  Endangered  Species  Coordinator,  Fish  and 
Wildlife  Service,  U.S.  Department  of  Interior,  is  re- 
quired. 


Accuracy  of  Information 

This  publication  must  be  considered  the  beginning 
effort  to  assemble  the  natural  history  and  habitat  associa- 
tions to  enable  sound  management  of  New  England 
wildlife.  The  data  base  needs  to  be  expanded  to  other 
nonforested  habitats,  and  entries  need  to  be  field 
checked  to  improve  accuracy.  The  limitations  of  the  in- 
formation point  up  some  cautions: 

•  This  publication  is  not  a  substitute  for  professional 
field  work,  nor  for  thoroughly  checking  each  site  pro- 
posed for  management.  At  the  very  least,  managers 
need  field  information  on  the  special  habitat  require- 
ments present  or  lacking  on  each  site  proposed  for 
management. 

•  This  publication  lists  the  species  potentially  occurring 
in  a  given  habitat.  More  are  listed  than  will  likely  oc- 
cur —  the  smaller  the  site,  the  fewer  the  actual  spe- 
cies that  will  occur  of  those  potentially  able  to  occur. 
Factors  other  than  habitat  features  affect  a  given  spe- 
cies occurrence  on  a  given  area.  This  effect  dimin- 
ishes with  increasing  area  of  consideration.  Still,  sev- 
eral site  visits  will  be  required  to  determine  whether  a 
given  species  actually  occurs  on  a  given  site. 

•  No  information  is  included  on  habitat  size.  The  best 
clue  to  help  determine  whether  a  given  species  will 
occur,  after  checking  whether  its  special  habitat  re- 
quirements are  present,  is  to  compare  its  territory  or 
home-range  size  with  that  of  the  proposed  project.  No 
detailed  information,  therefore,  is  provided  here  on 
how  many  of  a  given  species  will  occur  on  a  given 
area .  Merely  dividing  the  project  area  by  the  territory/ 
home  range  area  of  a  species  is  not  recommended,  be- 
cause not  all  parts  of  a  habitat  patch  will  be  occupied, 
and  density  will  be  overestimated.  For  an  elaboration 
on  these  cautionary  notes,  see  Vernerand  Boss  (1980). 
We  have  provided  sample  densities  when  such  infor- 
mation was  reported.  Note  localities  when  consulting 
these  entries. 
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AMPHIBIANS  AND  REPTILES 

This  section  provides  a  compilation  of  natural  histo- 
ries, distributions,  and  habitat  associations  for  the  26  am- 
phibians and  30  reptiles  occurring  in  New  England.  The 
distributions  of  several  species  are  not  well  known  in 
New  England — maps  need  to  be  up-dated  periodically. 
Nomenclature  follows  that  of  Collins  and  others  (1982): 
Standard  Common  and  Current  Scientific  Names  lor 
North  American  Amphibians  and  Reptiles. 

We  have  included  the  mudpuppy  (Necturus  m.  ma- 
culosus)  and  red-eared  slider  (Pseudemys  scripta  eJe- 
gans),  introduced  species  that  have  established  popula- 
tions in  parts  of  the  region.  We  have  omitted  the  eastern 
mud  turtle  (Kinosternon  s.  subrubrum)  because  Con- 
necticut individuals  are  believed  to  have  been  released 


and  no  breeding  populations  are  known  to  exist.  We 
have  also  omitted  the  rough  green  snake  (Opheodrys 
aestivus) — although  two  records  exist  for  Connecticut, 
no  breeding  populations  are  known. 

Species  are  listed  in  phylogenetic  order.  Measure- 
ment units  here  are  as  reported  in  the  original  work. 
When  the  original  work  used  English  units,  metric  equiv- 
alents have  been  supplied.  Variations  in  development 
and  hatching  times  for  a  species  may  be  attributed  to  ge- 
netic and  environmental  factors.  Although  key  refer- 
ences are  given  for  each  species,  the  species  accounts 
point  up  many  gaps  in  our  knowledge  of  amphibians  and 
reptiles. 
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■cies  and  Subspecies 


idata 
ecturidae 

Mudpuppy  {Necturus  m.  maculosus) 39 

mbystomatidae 

Marbled  Salamander  {Ambystoma  opacum)  .  .  .  .40 
Jefferson  Salamander  {Ambystoma 

jeHersonianum)     41 

Silvery  Salamander  [Ambystoma platineum)  .  .  .43 
Blue-spotted  Salamander  {Ambystoma 

laterale) 44 

Tremblay's  Salamander  {Ambystoma 

tremblayi)    45 

Spotted  Salamander  {Ambystoma 

maculatum) 46 

alamandridae 
Red-spotted  Newt  {Notophthalmus  v. 

viridescens)     48 

lethodontidae 
Northern  Dusky  Salamander  {Desmognathus  f. 

luscus)   50 

Mountain  Dusky  Salamander  {Desmognathus 

ochrophaeus)    52 

Redback  Salamander  {Plethodon  cinereus)  .  .  .  .53 
Slimy  Salamander  {Plethodon  g.  glutinosus)  .  .  .55 
Four-toed  Salamander  {HemidactyUum 

scutatum) 56 

Northern  Spring  Salamander  {Gyrinophilus 

p.  porphyriticus)     57 

Northern  Two-lined  Salamander  {Eurycea 

b.  bishneata) 58 

ra 

slobatidae 

Eastern  Spadefoot  {Scaphiopus  h.  holbrookii)    .  .59 

jfonidae 

Eastern  American  Toad  {Bulo  a.  americanus)     .  .60 

Fowler's  Toad  {Bulo  woodhousii  fowleri) 61 

ylidae 

Northern  Spring  Peeper  {Hyla  c.  crueller)    62 

Gray  Treefrog  {Hyla  versicolor) 63 

anidae 

Bullfrog  {Rana  catesbeiana)   64 

Green  Frog  {Rana  clamitans  melanota)     65 

Mink  Frog  {Rana  septentrionalis) 66 

Wood  Frog  {Rana  sylvatica)    67 

Northern  Leopard  Frog  {Rana  pipiens)    68 

Pickerel  Frog  {Rana  palustris)    69 

iipdines 
(helydridae 

Common  Snapping  Turtle  {Chelydra  s. 

serpentina)    70 

]  nosternidae 

jStinkpot  {Sternotherus  odoratus)    71 


Emydidae 

Spotted  Turtle  {Clemmys  guttata)     72 

Bog  Turtle  {Clemmys  muhlenbergii)    73 

Wood  Turtle  {Clemmys  insculpta)    75 

Eastern  Box  Turtle  {Terrapene  c.  Carolina) 77 

Map  Turtle  {Graptemys  geographica) 78 

Red-eared  Slider  {Pseudemys  scripta 

elegans) 79 

Plymouth  Redbelly  Turtle  {Pseudemys 

rubriventris  bangsi)   80 

Eastern  Painted  Turtle  {Chrysemysp.  picta)  ...  .81 
Midland  Painted  Turtle  {Chrysemys 

picta  marginata) 82 

Blanding's  Turtle  {Emydoidea  blandingii)    83 

Trionychidae 

Eastern  Spiny  Softshell  {Trionyx s. 

spmiferus)   84 

Sguamata 
Lacertilia 
Scincidae 

Five-lined  Skmk  {Eumeces  fasciatus) 85 

Serpentes 
Colubridae 

Northern  Water  Snake  {Nerodia  s.  sipedon)  ...  .86 
Northern  Brown  Snake  {Storeria  d.  dekayi)  ...  .87 
Northern  Redbelly  Snake  {Storeria  o. 

occipitomaculata)     88 

Eastern  Garter  Snake  {Thamnophis s.  sirtalis)  .  .89 
Maritime  Garter  Snake  {Thamnophis sirtalis 

paWdula) 90 

Eastern  Ribbon  Snake  {Thamnophis s. 

sauritus) 91 

Northern  Ribbon  Snake  {Thamnophis  sauritus 

septentrionalis) 92 

Eastern  Hognose  Snake  {Heterodon 

platyrhinos) 93 

Northern  Ringneck  Snake  {Diadophis 

punctatus  edwardsi) 94 

Eastern  Worm  Snake  {Carphophis  a. 

amoenus) 95 

Northern  Black  Racer  {Coluber  c.  constrictor)  .  .96 
Eastern  Smooth  Green  Snake  {Opheodrys  v. 

vernalis)     97 

Black  Rat  Snake  {Elaphe  o.  obsolete) 98 

Eastern  Milk  Snake  {Lampropeltis  t. 

triangulum) 99 

Viperidae 

Northern  Copperhead  {Agkistrodon 

controtrix  mokeson)   100 

Timber  Rattlesnake  {Crotalus  horridus) 101 
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[udpuppy 

Jecturus  m.  maculosi 


,1*    ■*'■.**.#''  -^  *■  -» 


^■*'* 


:#s.-«>" 


iNGE:  St.  Lawrence  River  w.  to  se.  Manitoba,  s.  to  e. 
msas  and  n.  Alabama  and  through  c.  Pennsylvania  to 
w  York  and  the  Champlam  Valley.  Absent  from  the 
iirondacks.  Introduced  in  parts  of  New  England. 

{lative  Abundance  in  New  England:  Uncommon. 

kBITAT;  Entirely  aguatic.  Clear  or  muddy  waters  of 
ipes,  rivers,  ditches,  and  large  streams.  One  individual 
'lind  at  90  feet  (27.4  m)  m  Lake  Michigan  (Behler  and 
'hg  1979:283).  Often  found  m  submerged  log  piles 
ipund  the  bases  of  bridge  pilings  in  larger  rivers  and 
Dund  obstructions  m  streams  (Shoop  and  Gunning 
.67). 

:EciAL  Habitat  Requirements:  Movmg  water. 
^5E/SiZE  AT  Sexual  Maturity:  At  5  years  and  at  8 

::hes  (20.3  cm)  total  length  (Bishop  1947:43).  Retains 
;ternal  gills  as  an  adult. 

Ieeding Period:   Autumn  (Bishop  1947:42). 

i.G  Deposition:  May  and  June  of  the  year  following 
liting.  Reproduces  in  flowing  water  (Oliver  1955:21 1). 
-bfers  water  depths  of  at  least  3  feet  (0.9  m)  and  bottoms 
ftfh  weeds  and  rocks  to  provide  nesting  cover.  Nest  sites 
i^  often  under  large  rock  slabs  in  water  depths  of  6  to  8 
nhes  (15  to  20  cm)  m  New  York  (Stewart  1961 :68). 

S).  Eggs/MasS:  18  to  180  eggs  (average  60  to  100)  in 
Ater  beneath  objects,  attached  singly  by  stalks  (Bishop 
Ul:26). 


Time  to  Hatching: 

(Bishop  1941:27). 


38  to  63  days,  female  guards  eggs 


Home  Range/Movement:  Displacement  of  individuals 
in  Louisiana  suggests  homing  ability;  occupy  restricted 
areas  throughout  the  year  (Shoop  and  Gunning  1967). 

Food  Habits/Preferences:  In  New  York,  aguatic  in- 
sects were  30  percent  of  the  diet  by  weight,  particularly 
nymphs  and  larval  forms,  crustaceans  33  percent,  small 
fish  13  percent,  also  moUusks,  spawn,  other  amphibians, 
worms,  leeches,  and  plants  (Hamilton  1932).  Most  food 
captured  at  night  along  the  bottom. 

Comments:  The  mudpuppy  is  chiefly  nocturnal,  bottom 
dwelling,  and  active  through  the  winter,  when  it  moves 
to  deeper  water.  This  species  was  first  found  m  the  Con- 
necticut River  in  Massachusetts  in  1931  where  laboratory 
specimens  had  been  released  from  Amherst  College 
(Warfel  1936).  The  Maine  population  also  originated 
from  released  individuals;  however,  the  Rhode  Island 
population  origin  is  unknown  but  is  presumed  to  be  in- 
troduced (Vinegar  and  Friedman  1967). 

Key  References:   Bishop  1947,  Logier  1952. 
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Marbled  Salamander 

(Ambystoma  opacum) 


RANGE:  New  Hampshire  and  c.  Massachusetts,  c.  Penn- 
sylvania to  s.  IlUnois,  s.  Missouri  to  e.  Texas.  Throughout 
the  Eastern  United  States  except  s.  Louisiana  and  Flor- 
ida. 

Relative  Abundance  in  New  England:  Uncommon. 

HABITAT:  Sandy  and  gravelly  areas  of  mixed  deciduous 
woodlands,  especially  oak-maple  and  oak-hickory  (Min- 
ton  1972:46),  trap  rock  slopes  (M.  Klemens,  personal 
communication).  During  breeding  season,  found  in  low 
areas  around  ponds,  swamps,  and  quiet  streams.  In- 
habits somewhat  drier  areas  than  other  species  of  Am- 
bystoma. During  the  summer  usually  found  under  logs 
and  rocks.  Found  at  900  feet  (274  m)  above  sea  level  in 
Connecticut  (Babbitt  1937).  Larvae  usually  found  in  tem- 
porary water  throughout  the  winter.  Probably  hibernates 
in  deep  burrows. 

Special  Habitat  Requirements:  Ponds  or  swamps  in 

wooded  areas  for  breeding. 

Age/Size  at  Sexual  Maturity:  15  to  18  months. 

Breeding  Period:  During  the  fall,  adults  migrate  to 
breeding  areas  (September  in  northern  parts  of  range). 

Egg  Deposition:  September  to  early  October  in 
nothern  parts  of  range  (Bishop  1941:138).  Temperature 
taken  at  the  nest  sites  in  both  New  Jersey  and  South  Caro- 
lina ranged  from  1M5°C  (52-59°F),  (Anderson  and 
Williamson  1973). 

No.  EGGS/MASS:  50  to  232  (average  100)  eggs  laid  sin- 
gly in  shallow  depressions  beneath  surface  materials 
(Bishop  1941:142).  Eggs  laid  in  dry  beds  of  temporary 
ponds  and  streams  or  on  land,  or  at  the  edge  of  ponds  or 


swamps,  where  they  will  be  washed  into  the  water  to 
hatch. 

Time  to  Hatching:  15  to  207  days;  female  forms  a  nest 
site  and  may  brood  eggs  (Oliver  1955:234). 

EgGS  Hatch:  Usually  in  fall  or  early  winter  when  sub- 
merged but  without  rain  will  hatch  in  spring.  Anderson 
(1972)  found  a  wide  range  of  temperature  tolerance  —  3- 
14°C  (37  —  75°F)  —  for  egg  development. 


I 


Larval  Period  :  Larvae  overwinter  with  little  growth  u: 
til  spring,  and  transform  to  te.-^restrial  form  in  late  May 
June  (Noble  and  Brady  1933).  A  higher  temperature  and 
abundant  food  supply  will  hasten  metamorphosis  (Ste- 
wart 1956b).  The  larval  period  was  135  days  in  New  Jer- 
sey (Hassinger  et  al.  1970). 

Home  Range/Movement:  Adults  migrate  an  average  of 
194  m  from  breeding  sites  to  summer  range  in  Indiana 
(Williams  1973,  cited  in  Semlitsch  1980b:320). 

Food  Habits/Preferences :  Arthopods,  including  adults 

and  larval  insects  and  crustaceans.  Also  takes 
earthworms  and  mollusks.  Marbled  salamander  larvae 
eat  small  aquatic  insects,  crustaceans,  and  other  small 
invertebrates  and  are  cannibalistic  (Minton  1972:47). 
Larvae  rise  in  the  water  column  to  feed  (T.  Tyning,  per- 
sonal communication). 

Comments:  Terrestrial  and  nocturnal,  often  using  run- 
ways of  other  animals  or  tunnels  through  loose  soil. 
Young  larvae  are  aquatic  and  primarily  nocturnal. 

Key  References:  Anderson  1967b,  Hassinger  et  al. 
1970,  Lazell  1979. 
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ifferson  Salamander 

mbystoma  jeffersonianum) 


NOTE:   See    COMMENTS    sec- 
tion. 


NGE:  Western  New  England  to  wc.  Indiana,  c.  Ken- 
ky  to  w.  Virginia  and  n.  to  n.  New  Jersey. 


ATivE  Abundance  in  New  England:  Locally  com- 

n  to  rare. 


BITAT:  Terrestrial,  found  in  undisturbed  damp, 
\dy  deciduous  or  mixed  woods,  bottomlands,  swamps, 
iiines,  moist  pastures,  or  lakeshores.  Hides  beneath 
if  litter,  under  stones  or  m  decomposing  logs  and 
:mps.  Cleared  strips  create  a  barrier  for  dispersal 
riugh  and  Wilson  1976).  Upland  hardwood  forests  on 
.ciated  limestone  areas  northwest  of  the  Great  Swamp 
:Mew  Jersey  (Anderson  and  Giacosie  1967).  In  Con- 
•pticut,  members  of  the  Ambystoma  jeffersonianum 
cnplex  are  more  abundant  and  widespread  m  upland 
ras  of  the  Connecticut  River  Valley  (M.  Klemens,  per- 
::al  communication)  and  documented  within  shale  ra- 
les in  Connecticut  (Babbitt  1937).  Hibernates  on  land 
ijvinter  months,  usually  near  breeding  waters.  Have 
on  found  within  rotten  logs  (Blanchard  1933b). 


Age/Size  at  Sexual  Maturity:  Females  at  21  months 
(Bishop  1941:102),  snout  to  vent  length  70  to  75  mm  in 
males,  75  to  80  mm  in  females  (Minton  1954).  Juveniles 
probably  enter  the  breeding  population  at  2  to  3  years  of 
age  (Wilson  1976,  cited  m  Thompson  et  al.  1980: 119). 

Breeding  Period:  February  to  April,  migrates  to  ponds 
and  vernal  pools  for  spawning  (Brandon  1961).  Breeds 
earlier  than  >5.  maculatum  in  central  Pennsylvania  (Gatz 
1971). 

Egg  Deposition:  February  to  April,  often  beneath  ice. 
Will  tolerate  pH  of  4  to  8,  with  best  hatching  success  at  5 
to  6  pH  range  (Pough  and  Wilson  1976).  Isolated  upland 
pools  bordered  by  shrubs  and  surrounded  by  forest  were 
primary  breeding  sites  in  Maryland  (Thompson  et  al. 
1980). 

No.  EGGS/MASS:  107  to  286  eggs  (Oliver  1955:234). 
Many  variations  of  egg  deposition,  laid  singly  or  in  small 
cylindrical  masses  of  1  to  35  eggs  each,  in  water  attached 
to  twigs  or  plants  or  under  rocks.  Egg  masses  average  16 
eggs  per  mass  (Bishop  1941 :94). 


iciAL  Habitat  Requirements:  Reguires  temporary 

cids  for  breeding  period.  Egg  mortality  exceeded  60 
'6iCent  in  pools  more  acid  than  pH  5  in  Tdmpkin's 
:'inty.  New  York  (Pough  1976). 


Time  TO  HATCHING: 
ver  1955:234). 


13  to  45  days  (Bishop  1947: 135,  Oli- 


Larval  PERIOD:  56  to  125  days  (Bishop  1941:99).  Found 
overwintering  in  Nova  Scotia  (Bleakney  1952). 
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Jefferson  Salamander  (Continued) 

(Ambystoma  jeffersonianum) 


Home  Range/Movement:  Adults  migrated  an  average 
of  252  m  from  breeding  ponds  to  summer  range  in  In- 
diana. Newly  metamorphosized  individuals  moved  an 
average  92  m  from  the  ponds  (Williams  1973,  cited  in 
Semlitsch  1980b:320).  In  hardwood  forest  of  northern 
Kentucky,  adults  moved  an  average  of  250  m  from  ponds 
in  a  series  of  6  to  8  moves  in  45  days  (Douglas  and  Monroe 
1981). 

Food  Habits/Preferences:  Small  invertebrates,  in- 
cluding worms,  millipedes,  spiders,  insects,  and  aquatic 
crustaceans.  Feeds  on  most  animal  life  that  it  can  cap- 
ture. 

COMMENTS: Before  1964,  almost  all  references  to  speci- 
mens in  the  Ambystoma  Jeffersonianum  complex  (in- 
cluding A.  Jeffersonianum,  A.  laterale,  A.  tremblayi, 
and  A.  platineum)  were  reported  as  A.  Jeffersonianum 
(Uzzell  1964).  Many  papers  have  since  dealt  with  the  ge- 


netics and  taxonomy  of  this  complex.  This  ongoing  taxo 
nomic  revision  has  resulted  in  many  apparently  errone 
ous  locality  records.  Ambystoma  Jeffersonianum  is  cur 
rently  believed  not  to  occur  east  of  the  Connecticut  Rive 
Valley  (at  least  in  central  and  northern  New  Hampshire) 
and  all  museum  specimens  from  this  area  identified  as  A 
Jeffersonianum  have  been  found  to  refer  to  the  diploic 
blue-spotted  salamander  {A.  laterale)  or  the  triploic 
Tremblay's  salamander  {A.  tremblayi)  (Thomas  French 
personal  communication). 

The  Jefferson  salamander  may  occur  throughout  the 
Connecticut  River  Valley  in  southwestern  New  Hamp 
shire.  The  only  one  verified  record  in  New  Hampshire  i 
V^inchester,  Cheshire  County,  in  May  1984  (NHNHI  un 
published  data). 

Key  REFERENCES:  Anderson  and  Giacosie  1967,  Loqie: 
1952,  Pough  and  Wilson  1976,  Uzzell  1967a. 
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Jilvery  Salamander 

Ambystoma  platineum) 


ANGE:  Occurs  with  A.  jelfersonianum;  however, 
nge  is  mainly  restricted  to  areas  north  of  the  Wisconsin 
acial  moraine  where  ranges  of  A.  jelfersonianum  and 
.  laterals  meet  or  overlap.  Central  Indiana  e.  to  n.  New 
rsey  and  w.  Massachusetts. 

feiATivE  Abundance  in  New  England:  Locally  com- 

|on. 

BITAT:  Found  vfiihA.  jelfersonianum  m  upland  hard- 
bod  forests  in  Sussex  County,  New  Jersey  (Anderson 
lid  Giacosie  1967). 

FECIAL    Habitat    Requirements:  See    A.    jefferso- 

liinum. 

,  ;e 'Size  AT  Sexual  Maturity:  Unreported. 

:iEEDING  PERIOD:  March  to  April  (Behler  and  King 
)79:296). 


Comments:  A  hybrid  of  Jefferson  and  blue-spotted  sala- 
manders with  three  sets  of  chromosomes  (two  sets  from 
Jefferson  and  one  from  blue-spotted).  Most  are  female, 
only  one  male  has  been  recorded  (Smith  1978:88).  Ge- 
netic material  is  not  contributed  by  male  Jefferson;  the 
sperm  only  stimulates  egg  production  (Uzzell  1964).  A. 
jeffersonianium  and  A.  laterale  probably  developed 
from  a  common  ancestor  that  was  reproductively  isolated 
by  the  Wisconsin  glaciation.  As  the  glacier  retreated  and 
the  two  species  mixed,  hybridization  occurred  (Uzzell 
1964).  All  four  species  of  the  complex  have  been  found  to 
occur  sympatrically  m  a  few  areas:  A.  laterale  and  A. 
tremblayi  are  generally  more  northern;  A.  jefferso- 
nianum  and  A.  platineum  are  generally  more  southern 
m  the  range  of  the  complex  (Austin  and  Bogart  1982). 

Key  References:  Smith  1978;  Uzzell  1964,  1967. 


1;g  Deposition:  Unreported. 

IJD.  EGGS/MASS:   Typically  15  to  20  eggs  per  mass,  m 
lindrical  masses  attached  to  submerged  twigs  and 
ass  stems.  Rarely  if  ever  attached  to  pond  bottom  de- 
lis (Uzzell  1967c:49.1). 

iDME  Range/Movement:  Unreported. 

])OD Habits/Preferences:  Unreported. 
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Blue-spotted  Salamander 

(Ambystoma  Jaterale) 


NOTE:  See    COMMENTS    i 
tion  for  Jefferson  salamander 


RANGE:  Southeastern  Quebec  and  the  n.  shore  of  the 
Gulf  of  St.  Lawrence  to  James  Bay  and  the  s.  end  of  Lake 
Winnipeg,  s.  to  n.  Illinois  and  Indiana,  n.  New  York  and 
New  England.  Disjunct  colonies  m  New  Jersey,  Long  Is- 
land, Iowa,  and  Labrador. 

Relative  Abundance  in  New  England:  Rare;  threat- 
ened in  southern  portion  of  range. 

Habitat:  Wooded,  swampy  or  moist  areas  (Minton 
1954).  Occasionally  in  overgrown  pastures.  Sometimes 
occurs  where  soil  is  sandy,  and  may  be  found  under  logs 
or  other  forest  debris  (in  hardwood  forests  in  the  rem- 
nants of  glacial  Lake  Passaic  in  New  Jersey)  (Anderson 
and  Giacosie  1967).  Occurs  in  a  wide  range  of  elevations 
(in  western  Connecticut)  and  along  the  Connecticut 
River  floodplain  (M.  Klemens,  personal  communica- 
tion). 

Special  Habitat  Requirements:  Ponds  or  semi-perma- 
nent water  for  breeding. 

Age/Size  at  Sexual  Maturity:  Snout  to  vent  length  of 

47  to  55  mm  in  Indiana  (Minton  1954). 

Breeding  Period:  During  early  spring  rains  when  night 
temperatures  are  above  freezing  (Lazell  1968). 

Egg  Deposition:  March  to  early  April.  Eggs  laid  on  the 
bottoms  of  temporary  shallow  forest  ponds,  roadside 
drainage  ditches,  temporary  pasture  ponds,  kettle  holes 
(Landre  1980),  attached  to  litter  or  in  bottom  detritus 
(Stille  1954),  and  twigs  (Uzzell  1976b:48.I). 


No.  EGGS/MaSS:  Varies  greatly:  199  to  247  eggs  (Uzz. 
1964);  82  to  489  (Minton  1972:36);  6  to  10  eggs  per  mc 
(Landre  1980);  often  laid  singly  (Uzzell  1967b). 

Time  TO  HATCHING:   About  1  month  (Smith  1961:28). 

Larval  Period:  Extending  to  late  June  or  mid-Augi 
(Smith  1961:28). 

Home  Range/Movement :  Unreported. 

Food  Habits/Preferences:  Arthropods,  annelids,  a; 

centipedes. 

COMMENTS:  Acid  precipitation  and  habitat  loss  are  rr 
jor  threats  to  this  species  in  the  Northeast. 

Key  References:  Anderson  and  Giacosie  1967;  Blee 
ney  1957;  Landre  1980;  Uzzell  1964,  1967b. 
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Tremblay's  Salamander 

(Ambystoma  tremblayi) 


NOTE:   See    COMMENTS    sec- 
tion for  Jefferson  salamander. 


RANGE:  Disjunct  colonies  in  New  Brunswick,  Ottawa 
River  drainage,  e.  Massachusetts,  New  Jersey,  nw.  Ohio, 
Indiana  and  Michigan,  and  n.  Wisconsin.  (Connecticut 
record  dependent  on  interpretation  of  electrophoretic 
data.) 

Relative  Abundance  in  New  England:  Rare 

HABITAT:  Deciduous  forests  surrounding  small  ponds  or 
lakes  (Minton  1972:37).  Have  been  found  under  logs. 

Special  Habitat  Requirements:  Woodland  ponds  for 

Dreeding. 

Age/Size  at  Sexual  Maturity:  Unreported. 

Breeding  Period:  March  m  Indiana  (Mmton  1972:38). 

Egg  DEPOSITION:  April  (Uzzell  1964). 

No.  EGGS/MasS:  135  to  162  eggs  (Uzzell  1964),  laid  in 
(groups  of  two,  three,  or  four,  sometimes  singly,  in  small 
blusters  at  pond  bottoms  or  attached  to  submerged  sticks 
;Uzzell  1967a:  50.1). 

Larval  Period:  Transform  in  95  to  101  days  (Uzzell 
1964).  Larval  period  shortens  as  eggs  are  deposited  later 
m  the  spring. 

Time  TO  HATCHING:   Unreported. 

Home  RaNGE/MOVEMENT:  Unreported. 


Food  Habits/PREFERENCES:  Thought  to  be  similar  to  A. 
lateraJe. 

COMMENTS:  Triploid  of  hybrid  origin  from  A.  laterale 
and  A.  Jeffersonianum,  similar  to^.  lateraJe,  from  which 
it  receives  two  sets  of  chromosomes,  one  set  from  A.  jef- 
fersonianum. Female  population  only  (gynogenetic  re- 
production) depends  on  males  of  ^.  laterale  to  stimulate 
egg  development  (Uzzell  1964).  The  spermatophore  of 
A.  laterale  is  picked  up,  but  the  sperm  does  not  pene- 
trate the  egg. 

Key  REFERENCES:  Mmton  1972;  Uzzell  1964,  1967a. 
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spotted  Salamander 

(Ambysfoma  maculatum) 


RANGE:  Nova  Scotia  and  the  Gaspe  Peninsula  to  s.  On- 
tario, s.  through  Wisconsin,  s.  Ilhnois  excluding  prairie 
regions,  to  e.  Kansas  and  Texas,  and  through  the  Eastern 
United  States,  except  Florida,  the  Delmarva  Peninsula, 
and  s.  New  Jersey. 

Relative    Abundance    in    New    England:  Common 

though  populations  declining,  probably  due  to  acid  pre- 
cipitation. 

HABITAT:  Fossorial;  found  in  moist  woods,  steambanks, 
beneath  stones,  logs,  boards.  Prefers  deciduous  or 
mixed  woods  on  rocky  hillsides  and  shallow  woodland 
ponds  or  marshy  pools  that  hold  water  through  the  sum- 
mer for  breeding.  Usually  does  not  inhabit  ponds  con- 
taining fish  (Anderson  1967a).  Terrestrial  hibernator.  In 
summer  often  wanders  far  from  water  source.  Found  in 
low  oak-hickory  forests  with  creeks  and  nearby  swamps 
in  Illinois  (Cagle  1942,  cited  in  Smith  1961:30).  Have 
been  found  in  the  pitch-pine-scrub  oak  community  of  the 
Albany  Pine  Bush  (Stewart  and  Rossi  1981),  dense  oak 
forests  in  Rhode  Island. 

Special  Habitat  Requirements:  Mestc  woods  with  semi- 
permanent water  for  breeding .  Eggs  tolerate  pH  range  of 
6  to  10  with  best  hatching  success  at  pH  7  to  9  (Pough  and 
Wilson  1976).  High  embryonic  mortality  occurred  in 
temporary  pools  with  pH  below  6.0  in  New  York  (Pough 
1976). 

Age/SIZE  at  Sexual  Maturity:  During  second  year. 
Males  may  mature  1  year  earlier  than  females  (Wacasey 
1961). 


Breeding  PERIOD:  March  to  mid- April.  Mass  breedinc 
migrations  occur  in  this  species:  individuals  enter  anc 
leave  breeding  ponds  using  the  same  track  each  year 
and  exhibit  fidelity  to  breeding  ponds  (Shoop  1956 
1974).  Individuals  may  not  breed  in  consecutive  year 
(Husting  1965).  Breeding  migrations  occur  durinc 
steady  evening  rainstorms. 

Egg  Deposition:  1  to  6  days  after  first  appearance  c 
adults  at  ponds  (Bishop  1941:114). 

No.  EGGS/MaSS:  100  to  200  eggs,  average  of  125,  laid  ii 
large  masses  of  jelly,  sometimes  milky,  attached  to  stem 
about  1 5  cm  (6  inches)  under  water.  Each  female  lays  1 1( 
10  masses  (average  of  2  to  3)  of  eggs  (Wright  and  Allei 
1909).  Woodward  (1982)  reported  that  females  breedinc 
in  permanent  ponds  produced  smaller,  more  numerou 
eggs  than  females  using  temporary  ponds. 

Timeto HATCHING:  31  to  54  days  (Bishop  1947: 145).  In 
cold  ( <  10°C)  50°F)  spring-fed  pond,  eggs  developed  i: 
60  days  in  Rhode  Island  (Whitford  and  Vinegar  1966) 
Shoop  ( 1 974)  reported  8  to  1 4  days . 

Larval  Period:  61  to  1 10  days,  and  as  short  as  15  to  6 
days  (Shoop  1974);  found  overwintering  in  Nova  Scoti 
(Bleakney  1952)  and  Rhode  Island  (Whitford  and  Vine 
gar  1966).  Transforms  July  to  September. 

Home  Range/Movement:  Individuals  have  been  fouH' 
up  to  a  guarter  of  a  mile  (400  m)  from  the  nearest  breec 
ing  site  in  North  Carolina  (Gordon  1968).  Will  trave 
91.2  to  182.4  m  (300  to  600  feet)  from  woods  to  ponds  t 
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potted  Salamander  (Continued) 

mbystoma  maculatum) 


en  meadows  in  New  York  (M.  Stewart,  personal  com- 
inication).  Individuals  were  found  to  use  subterranean 
dent  burrows  as  retreats;  tagged  salamanders  that 
ive  monitored  were  found  within  a  300-cm^  area  of 
5se  burrows.  Displaced  adults  moved  up  to  500  m  to 
turn  to  breeding  ponds  m  Massachusetts  (Shoop 
68).  Average  migration  of  150  m  from  breeding  ponds 
Kentucky  6-  to  220-m  range  in  thick  oak-hickory  for- 
t.  Linear  migration  was  unaffected  by  the  presence  or 
isence  of  vegetation  or  change  in  the  topography 
ouglas  and  Monroe  1981 ). 


(Wacasey  1961).  Larval  stage  may  also  eat  small  fish. 
Cannibalism  by  larvae  occurs  under  crowded  condi- 
tions. 

COMMENTS:  Nocturnal;  travel  only  on  ground  surface 
for  migrations  to  and  from  breeding  pools.  Rainfall, 
snowmelt,  or  high  humidity  coupled  with  air  tempera- 
ture of  10°C  (50°F)  or  more,  are  necessary  for  migra- 
tions to  breeding  pools.  Numbers  may  be  declining  pri- 
marily due  to  over-collection  and  acid  ram. 


)OD  HABITS/PrEFERENCES:   Earthworms,  snails,  slugs, 
sects,  spiders,  particularly  larval  and  adult  beetles 


Key  REFERENCES:   Anderson  1967a,  Douglas  and  Monroe 
1981,  Shoop  1965. 
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Red-spotted  Newt 

(Notophthalmus  v.  viridescens) 
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RANGE:  Nova  Scotia  and  Gaspe  Peninsula  w.  to  the  n. 
shore  of  Lake  Superior  and  e.  Michigan  s.  to  c.  Alabama, 
nc.  Georgia.  Absent  along  coast  from  se.  South  Caro- 
lina, southward. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Adults  found  in  ponds,  particularly  water  with 
abundant  submerged  vegetation,  and  in  weedy  areas  of 
lakes,  marshes,  ditches,  backwaters,  and  pools  of  shal- 
low slow-moving  streams  or  other  unpolluted  shallow  or 
semipermanent  water.  Terrestrial  juveniles  (efts)  live  in 
moist  areas  on  land,  typically  under  damp  leaves,  under 
brush  piles  or  logs  and  stumps,  usually  in  wooded  habi- 
tats. More  common  in  areas  of  higher  elevation  m  Con- 
necticut (M.  Klemens,  personal  communication;  from 
sea  level  to  an  elevation  of  1.6  km  on  Mt.  Marcy  in  the 
Adirondacks  (M.  Stewart,  personal  observation).  Moist 
beech-maple-hemlock  woods  in  New  York  (Hurlbert 
1969),  and  oak-pine  woods  in  Massachusetts  (Healy 
1974).  May  be  seen  moving  about  on  wet  days  in  spring 
and  summer.  Efts  hibernate  on  land,  burrowing  under 
logs  and  debris,  but  most  adults  remain  active  all  winter 
underwater  in  pond  bottoms  or  in  streams.  During  winter 
months  often  found  semiactive  in  groups  of  20  to  40  (Mor- 
gan and  Grierson  1932). 

Special  Habitat  Requirements:  Water  with  aquatic  ve- 
getation for  the  adult  newt. 

AGE/SizE  AT  Sexual  MATURITY:  2  to  8  years  (Healy  1974). 
Aquatic  juveniles  feed  almost  year-round  and  mature  in 


2  years.  The  eft  feeds  only  during  rainy  summer  peric 
and  requires  more  time  to  reach  maturity. 

Breeding  Period:  Spring  (April  to  June),  fall  (Augus 
October),  sometimes  November  to  December  (Hurlb 
1969).  Characteristically  breed  m  lakes,  ponds,  a 
swamps  (Hurlbert  1970). 

Egg  Deposition:  Late  March  to  June. 

No.  Eggs/MasS:  200  to  375  eggs  (Bishop  1941:64),  1 
in  water,  attached  singly  to  the  leaves  of  aquatic  plan 

Time  to  Hatching:  3  to  5  weeks  (Logier  1952:64),  U 
perature  dependent. 

Larval  Period:  12  to  16  weeks.  Postlarval  migrat 
from  aquatic  to  terrestrial  habitat  occurs  from  sumi 
through  late  fall  during  diurnal  rainfall  in  New  Y 
(Hurlbert  1970). 

Home  Range/Movement:  Approximately  270  m^  for 
efts  (juveniles)  in  an  oak-pine  woodland  in  western  N 
sachusetts;  maximum  daily  movement  was  13  m  (He 
1974).  Average  movement  along  the  edge  of  a  sr 
pond  in  Pennsylvania  was  10.1  feet  (3.1  m)  for  fema 
and  11.2  feet  (3.4  m)  for  males;  most  individuals 
mained  within  5  feet  (1.5  m)  of  shore  (Bellis  1968).  Ha 
(1981)  reported  that  all  movement  was  random  for 
males  in  a  Virginia  pond  and  so  considered  males  tc 
nonterritorial. 
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■led-spotted  Newt  (Continued) 

'Notophthalmus  v.  viridescens) 


OOD  HABITS/PREFERENCES:  Both  larvae  and  adults 
■Hamilton  1932)  are  opportunistic  feeders  (Burton  1977). 
isects  and  their  larvae,  particularly  mayfly,  caddisfly, 
lidge  and  mosquito  larvae  (Ries  and  Bellis  1966), 
Dringtails  (MacNamara  1977);  tadpoles,  frog  eggs, 
orms,  leeches,  small  mollusks  and  crustaceans,  spi- 
ers, mites,  occasionally  small  minnows  (Hamilton 
332),  salamander  eggs  also  a  major  food  item  (T.  Tyn- 
ig,  personal  communication).  Also  ingests  molted  skin, 
nails  are  an  important  food  source  for  the  red  eft  (Bur- 
)n  1976).  Cannibalism  on  their  own  larvae  provides  an 
nportant  component  of  the  diet  in  July  and  August  (Bur- 
.n  1977). 


COM>4ENTS:  Mates  in  ponds  and  streams.  The  red  eft  re- 
mains on  land  for  2  to  7  years;  most  remain  on  land  4  to  5 
years,  then  return  to  the  water  where  they  transform  to 
aquatic  adults  (Healy  1974).  Neotenic  individuals  have 
been  found  on  the  Coastal  Plain  in  Massachusetts  and  in 
New  York  (Bishop  1941:73-75).  Some  individual  popula- 
tions omit  the  terrestrial  eft  stage.  Skin  secretions  of  red 
efts  are  highly  toxic  —  about  10  times  more  toxic  than 
those  of  adults  (Brodie  1968). 


Key  REFERENCES:  Bishop  1947,  Mecham  1967. 


iSl 
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Northern  Dusky  Salamander 

(Desmognathus  /.  luscus) 


RANGE:  Southern  New  Brunswick  and  s.  Quebec  to  se. 
Indiana  and  c.  Kentucky  to  the  CaroUnas;  throughout 
the  Northeast  excluding  s.  New  Jersey. 


Relative  Abundance  in  New  England: 

abundant. 


Common    to 


HABITAT:  In  woodlands  at  the  margins  of  cool  running 
water  —  favors  clear  rocky  streams,  in  springy  banks, 
seepage  areas,  beds  of  semidry  brooks;  under  the  cover 
of  wet  leaves,  moss,  rock  piles,  other  debris,  or  in  bur- 
rows in  the  soil.  Ventures  from  streamside  only  during 
wet  weather.  Occurs  from  sea  level  to  mountain  eleva- 
tions. Moves  under  logs  and  rocks  in  deeper  water  to  hi- 
bernate in  September.  May  remain  active  throughout 
the  winter  in  stream  bottoms  or  deep  in  unfrozen  soil 
(Ashton  and  Ashton  1978).  Formerly  found  m  bluffs 
overlooking  the  Harlem  River  in  Manhattan  (Gans 
1945). 

Special  Habitat  Requirements:  Permanent  streams  or 

seeps  in  woodlands. 

Age/Size  at  Sexual  Maturity:  Variable:  about  3  years 

(Dunn  1926:92),  most  males  at  3.5  years,  females  deposit 
first  eggs  at  5  years  (Organ  1961 ).  Some  males  mature  at 
2  years,  females  at  3  years  (Danstedt  1975).  Body  size  at 
maturity  varies  among  populations  (Tilley  1968). 

Breeding  Period:  Breeding  occurs  m  either  late  spring 
or  fall  (Bishop   1941:212-213).   Possible     that  females 


breed  biennially   (Organ    19611 
streams. 


Breeds   in   ponds 


Egg  Deposition:  June  to  September  m  Connectic 
(Babbitt  1937).  Female  guards  the  eggs  in  damp  hollo 
beneath  stones,  under  loose  bark  of  logs,  between  v 
leaf  litter  layers  and  in  moss  close  to  the  water's  edc 
Larvae  move  to  water  where  development  continues  ( 
Stewart,  personal  communication).  Clutches  found  1« 
than  50  cm  from  the  edge  of  streams  and  springs  or 
seepage  areas  (Krysik  1980). 

No.  EGGS/MaSS:  8  to  28  stalked  eggs  m  compact  ch 
ters,  average  17  (Bishop  1941:314). 


Time  to  Hatching:  7 
(Wilder    1917),    5    to 
1941;318),     about     10 
1937:16). 


to  8  weeks  in  Massachuse 
8  weeks.  New  York  (Bish 
weeks,     Connecticut     (Babl 


Larval  PERIOD:  7  to  10  months,  usually  transform  in  Ju 
(Wilder  1913:295).  From  9  to  12  months  in  Maryla 
(Danstedt  1975). 


Home  Range/Movement:  Less  than  10  feet  (3  m)  alon. 
stream  in  a  wooded  ravine  in  Pennsylvania  (Barthaln 
and  Bellis  1969).  Average  range  of  1.4  m^  in  a  gra 
bottom  stream  m  Ohio  (Ashton  and  Ashton  1978).  Av 
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Northern  Dusky  Salamander  (Continued) 

Desmognathus  f.  fuscus) 


ge  about  150  square  feet  (14  m-^)  along  a  stream  m  Ken- 
icky,  maximum  movement  of  100  feet  (30.5'm)  as  open 
'ater  dried  up  (Barbour  1971:57).  Average  weekly 
lovement  less  than  0.5  m  (Ashton  1975).  In  an  intermit- 
;nt  mountain  stream,  average  for  5  individuals  was  48 
1^  daily  movements  less  than  2  m  (Barbour  et  al.  1969b). 

OOD  HABITS/PREFERENCES:  Small  aquatic  and  terrestrial 
ivertebrates,  insects  —  96  percent  of  prey  by  weight 
Burton  1976),  grubs,  worms,  crustaceans,  spiders,  and 


occasionally  moUusks;  sometimes  larvae  of  own  species. 
Nocturnal  feeder,  also  active  on  cloudy  or  ramy  days. 

COMMENTS:  Larval  stage  is  aquatic;  adults  are  riparian. 
Healy  (1974)  found  efts  most  active  on  the  forest  floor 
when  temperatures  were  above  13°C  (55°F)  and  sub- 
strate was  moist. 

Key  References:  Ashton  1975,  Bishop  1947,  Organ 
1961. 
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Mountain  Dusky  Salamander 

(Desmognathus  ochrophaeus) 


Ji<«<<<<>'*^ 


RANGE:  Appalachian  mountains  and  uplands  from  New 
York  to  n.  Georgia  at  altitudes  ranging  from  a  few  hun- 
dred feet  (approximately  60  m)  above  sea  level  to  timber- 
line  in  the  s.  Appalachians.  One  juvenile  specimen  from 
central  Vermont,  identification  debated  (Lazell  1976). 

Relative  Abundance  in  New  England:  Rare. 

Habitat:  Semiterrestrial,  found  along  stream  edges  and 
on  the  forest  floor.  In  wet  woods  under  forest  debris, 
logs,  stones,  sometimes  beneath  the  bark  of  dead  trees. 
Near  water  —  small  streams,  springs,  or  seeps.  Seeps 
and  springs  used  for  late  autumn  and  winter  hibernation. 
Individuals  inhabiting  seepage  banks  are  active  earlier 
in  spring  and  later  in  the  fall  than  streamside  individuals 
(Keen  1979). 


Special  Habitat  Requirements: 

streams  in  woodland  areas. 


Seeps,    springs,    or 


Age/Size  at  Sexual  Maturity:  About  3  years:  females  at 

36  months  deposit  clutch;  snout  to  vent  length  is  30  to  34 
mm  (Keen  and  Orr  1980). 

Breeding  Period:  Spring,  autumn,  or  winter  (Fitzpatrick 
1973). 

Egg  Deposition:  Annual  cycle  occurring  in  late  winter/ 
spring  or  autumn,  female  guards  eggs. 

No.  EGGS/MASS:    11    to    14   eggs    (Bishop    1941:335). 
Stalked  eggs  deposited  in  clusters  underneath  stones  or 


logs  in  small  cavities.  Fecundity  in  Desmognathus  de 
pends  on  size  (Tilley  1968). 

Time  to  Hatching:  50  to  70  days  (Tilley  1972),  hatchinc 
in  fall  and  early  spring. 

Larval  Period:  2  to  8  months  (Tilley  1970);  in  the  south 
ern  Appalachians,  larvae  occasionally  overwmter  (Til 
ley  1973:129.1). 

Home  Range/Movement  :  Average  movement  of  40  to  4! 
cm  between  captures  of  displaced  and  nondisplaced  in 
dividuals  m  a  rock-face  habitat  in  North  Carolina  (Hu 
heey  and  Brandon  1973).  Homing  to  the  nest  shown  b; 
breeding  females  (Forester  1979).  Females  are  philopa 
trie,  ovipositing  in  the  same  section  of  a  stream  in  succes 
sive  years  (Forester  1977). 

FOODHABITS/PREFERENCES:  Insects,  including  adult  anc 
larval  forms  of  flies,  beetles,  wasps,  and  ants.  Oligo 
chaetes  (Keen  1979),  also  takes  other  small  arthropod: 
(Huheey  and  Brandon  1973).  Eats  shed  skin  (Bishop 
1941:341). 

Comments:  Basically  nocturnal  but  also  active  on  dar) 
humid  days.  Will  climb  trees  and  shrubs  to  feed. 

Key  References:  Bishop  1947,  Hairston  1949,  Huheej 
and  Brandon  1973,  Tilley  1973. 
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edback  Salamander 

lefhodon  cinereus) 


pGE:  Nova  Scotia  w.  to  s.  Ontario  and  e.  Minnesota,  s. 
cattered  colonies  to  Missouri,  m  the  Smoky  Moun- 
s,  in  s.  Tennessee  and  e.  to  Cape  Hatteras. 

ATiVE  Abundance  IN  New  England:  Abundant. 

5ITAT:  Entirely  terrestrial.  Mixed  deciduous  or  conif- 
is  woods,  inhabiting  interiors  of  decaying  logs  and 
nps,  also  found  underneath  stones,  moist  leaf  litter, 
bark.  Wet  areas  and  extremely  moist  bottomland 
ided.  Enters  xeric,  sandy  habitats  where  moist  micro- 
itats  exist  (M.  Klemens,  personal  communication). 

[fernates  down  to  15  inch  (38  cm)  soil  depth  (Oliver 
9i:  121)  or  in  rock  crevices.  May  be  active  during  mild 
1  'T  weather  (Mmton  1972:67).  Inmdiana,  individuals 
■63  found  active  in  an  ant  mound  throughout  the  winter 
^Idwell  1975).  Found  hibernating  a  30  to  36  inch  (76.2 
)  1 .4  cm)  depth  in  decaying  root  systems  of  dead  white 
a^  in  se.  Massachusetts  (Hoff  1977).  Has  been  found 
ibrnating  in  aguatic  situations  m  Maryland  (Cooper 
9p). 


iPciAL  Habitat  Requirements:  Logs,  stumps,  rocks, 

n  so  on. 

'iZE  AT  Sexual  Maturity:  Generally  during  sec- 
n>  year  (Oliver  1955:277),  but  female  usually  repro- 
u;s  in  third  year  (Burger  1935).  Males  at  42.0  mm 
net  to  vent  length,  females  44.8  mm  snout  to  vent 
3rth  in  Michigan  (Werner  1971). 


Breeding  Period:  Biannual  cycle,  spring  and  late  fall 
(October  through  December)  in  Maryland  (Sayler 
1966). 

Egg  Deposition:  June  to  July  of  next  year. 

No.  EGGS/MasS:  3  to  14  eggs,  average  7  to  10,  in  small 
clusters  attached  to  roof  of  small  chamber,  laid  m  and 
under  rotted  logs  and  stumps.  Reproduce  annually  m 
Connecticut  (Lotter  1978). 

Time  to  HATC^HING:  30  to  60  days  (Oliver  1955:234),  ex- 
tending to  84  days  in  Maine  (Banasiak  1974).  Hatch  in 
August  to  September.  Larval  stage  is  completed  within 
egg. 


Home  RANGE/MOVEMENT:  Home  range  is  small  due  to  re- 
stricted horizontal  movement  (Taub  1961).  Movement  of 
less  than  1  foot  (30.5  cm)  for  14  individuals  in  hardwood 
forest  habitat  in  New  Jersey;  individuals  usually  found 
under  the  same  object  where  initially  captured  (Taub 
1961).  Home  ranges  of  13  m^  for  females,  about  24  m^  for 
males  were  determined  in  a  northern  hardwood  forest  in 
Michigan  (Kleeberger  and  Werner  1982). 

Food  HabiTS/PREFERENCES:  Small  insects  and  their  lar- 
vae, earthworms,  snails,  slugs,  spiders,  sowbugs,  milli- 
pedes, mites  (Surface  1913:95).  Occasionally  cannibal- 
istic. Mites  were  the  most  important  food,  accounting  for 


53 


Redback  Salamander  (Continued) 

(Plethodon  cinereus) 


65  percent  of  the  prey  items  in  a  New  Hampshire  study 
(Burton  1976),  insects  73  percent  by  weight  in  a  New 
York  study  (Jameson  1944).  During  rainy  summer  nights, 
found  on  leaf  litter  presumably  foraging  for  food  (Burton 
and  Likens  1975).  Often  climbs  tree  trunks  and  shrubs  in 
search  of  food,  particularly  during  wet  nights. 

COMMENTS:  Three  distinct  color  phases  occur:  redback, 
leadback,  and  erythrystic.  In  Connecticut,  the  redback 
morph  occurs  almost  exclusively  in  cold  upland  areas; 


in  areas  of  more  moderate  climate  and  elevation,  be 
redback  and  leadback  morphs  occur  (M.  Klemens,  pe 
sonal  communication).  All  records  of  erythrystic  inc 
viduals  occur  north  of  41  °  and  south  of  47°  latitude  (T 
ley  et  al.  1982).  The  redback  salamander  is  the  mc 
abundant  terrestrial  vertebrate  in  New  England  and  a 
counts  for  the  greatest  amount  of  vertebrate  biomass 
the  Hubbard  Brook  Experimental  Forest  in  New  Ham 
shire  (Burton  and  Likens  1975). 

Key  REFERENCES:  Heatwole  1962,  Smith  1963. 
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limy  Salamander 

'lethodon  g.  glutinosus) 


IGE:  Extreme  w.  Connecticut  through  c.  New  York  to 
Oklahoma,  Arkansas,  s.  in  Louisiana  to  c.  Florida, 
ttered  colonies  m  s.  New  Hampshire  and  Texas. 

ATivE  Abundance  in  New  England:  Uncommon  to 


5ITAT:  Moist  wooded  hillside  and  ravines.  Terrestrial, 
id  underneath  moist  humus,  manure  piles,  in  crev- 
;fj  in  rock,  shale  banks,  and  under  logs  in  woodland 
ras.  Bishop  (1941:718)  found  the  species  most  abun- 
ct  m  banks  along  highways  and  woodland  openings. 
I(  been  found  in  second-growth  oak-hickory  forests 
r,  steep  hemlock  slopes  of  ravines  in  the  Helderberg 
Ijntams,  New  York  (M.  Stewart,  personal  communica- 
,C[),  to  an  elevation  of  1,768  m  in  Great  Smoky  Moun- 
i:  National  Park  (Powders  and  Tietjen  1974).  Also  m 
i.'ure  mixed  deciduous  forests  (Semlitsch  1980a).  Hi- 
lenates  underground  from  November  to  March  or 
.111. 


iFciAL  Habitat  Requirements: 

Dc'S  within  wooded  areas. 


Rock   outcroppmgs. 


U|:/SlZE  AT  Sexual  Maturity:  Females  mature  at  about 
''pars  and  lay  eggs  in  the  fifth  year,  males  at  4  years 
Hghton  1962).  Snout  to  vent  length  is  59  to  74  mm  in 
3iBles,  53  to  70  mm  in  males  (Highton  1962). 


EDING  Period:  Autumn  and  spring  (Highton  1956). 


;  Deposition:  Probable  biennial  oviposition  occur- 
in  late  spring  or  early  summer  in  northern  popula- 
icjs  (Highton  1962).  Eggs  laid  within  rock  crevices  or 


rotted  logs  (Smith  1961 :58),  also  found  m  caves  (Bishop 
1941:224). 

No.  EGGS/MasS:  13  to  34  eggs,  average  16  to  17 
(Highton  1962).  Eggs  aggregated  in  a  thin  envelopment. 
Fecundity  increases  with  body  size.  (Semlitsch  1980a). 

Time  TO  HATCHING:  Probably  m  late  summer;  entire  lar- 
val period  spent  within  egg. 

Home  Range/Movement:  Twenty-two  individuals  in  n. 
Florida  were  recaptured  at  or  within  4  feet  ( 1 .2  m)  of  the 
original  capture  point  (Highton  1956).  Adult  home 
ranges  are  less  than  9  m  diameter;  immatures  range  is 
less  than  6  m  diameter,  in  oak-hickory  forest  with  thick 
leaf  litter  in  North  Carolina.  Mean  movement  distances 
were  17.5  m  for  males,  14.3  m  females,  and  4.2  m  juve- 
niles. Probably  capable  of  movements  more  than  90  m 
beyond  home-range  area  (Wells  and  Wells  1976). 

Food  Habits/Preferences:  Euryphagic  (Powders  and 
Tietjen  1974).  Mostly  insects,  alsosowbugs,  worms,  cen- 
tipedes, spiders,  slugs,  and  snails  (Hamilton  1932). 
Availability  probably  governs  feeding  habits.  Ants  and 
beetles  were  the  most  abundant  food  items  in  a  Virginia 
study,  accounting  for  58  percent  of  the  total  weight  of 
food  (Davidson  1956). 

Comments:  Nocturnal,  may  be  active  during  some  rainy 
days.  During  hot,  dry  spells  found  deep  underground  or 
under  logs  in  dense  aggregations  (Wells  and  Wells 
1976). 

Key  References:  Bishop  1941;  Highton  1956,  1962. 
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Four-toed  Salamander 

(Hemidactylium  scutatum) 


^itS? 


RANGE:  Nova  Scotia  w.  to  s.  Ontario  and  Wisconsin,  s.  to 
Alabama  and  Georgia.  Absent  from  most  of  n.  New  En- 
gland. Scattered  disjunct  populations  occur  in  the  East- 
ern United  States. 

Relative  Abundance  in  New  England:  Uncommon  to 

rare. 

Habitat:  Wet  woodlands,  preferably  with  sphagnum 
moss;  shaded,  shallow  woodland  pools;  tamarack  bogs. 
Hides  in  moss,  in  moist  decaying  wood,  under  stones  or 
wet  leaves.  Prefers  an  acidic  environment.  Found  in 
beech/maple,  yellow  birch/maple  and  other  hardwood 
forests,  found  less  often  in  coniferous  woods  (Neill 
1963:2.1).  In  mixed  forests  in  New  York  (Bishop 
1941:190).  Larval  stage  is  aquatic,  found  in  pools  and 
quiet  streams  with  an  abundance  of*moss.  Typically  hi- 
bernates in  decaying  root  systems  of  trees.  Aggregations 
may  appear  during  hibernation  with  rotted  wood  or  leaf 
litter  (Blanchard  1933b).  Maple,  alder  sapling  swamp  in 
Connecticut  (C.  Raithel,  personal  communication). 

Special  Habitat  Requirements:  Acidic  wet  woodlands. 

Age/Size  at  Sexual  Maturity:  About  2-1/2  years  (Bar- 
bour 1971:74). 

Breeding  Period:  Late  summer  and  autumn,  peak  m  fall. 
Breeding  area  adjacent  to  mixed  hardwood  or  northern 
conifer  woods  in  West  Virginia  (N.  Green,  personal  ob- 
servation) and  Albany  County,  New  \ovk  (M.  Stewart, 
personal  communication),  and  Michigan  (Blanchard 
1923). 


Egg  Deposition:  March  to  April  or  May  (Blanchar 
1934,  Barbour  1971:73).  Nests  located  next  to  and  ju: 
above  water. 

No.  EgGS/MaSS:  19  to  50  eggs  (Dunn  1926:200,  202; 
average  50  in  New  York  (Bishop  1941:183).  Commune 
nesting  may  occur  with  up  to  800  eggs  laid  per  nest.  On 
to  four  females  will  remain  with  eggs  (Wood  1953).  Egc 
laid  singly;  adhered  to  moss,  in  natural  cavities  or  in  de 
pressions  formed  by  the  female,  also  among  roots,  d( 
cayed  leaves. 

Time  to  Hatching:  38  to  60  days  (Blanchard  1934). 

Larval  Period:  6  weeks  (Blanchard  1923);  as  long  as  1 
weeks;  variation  in  larval  development  depends  upo 
pond  conditions  (Bishop  1941 :  186). 


Home  Range/Movement :  Unreported. 


I 


Food  Habits/Preferences:  Small  invertebrates,  mclui 

ing  insects,  spiders,  and  earthworms. 

Comments:  A  nocturnal  and  secretive  species,  therefo: 
difficult  to  locate. 

Key  REFERENCES:  Bishop  1947,  Neill  1963. 
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orthern  Spring  Salamander 

jyrinophilus  p.  porphyriticus) 


^Qi^\ 


'JGE:  Through  the  Appalachian  range  from  wc.  Maine 
1  extreme  se.  Quebec  s.  to  e.  Ohio  and  c.  Alabama, 
msylvania  and  n.  New  Jersey.  Absent  from  the  Coas- 
Plam.  Recently  reported  from  Rhode  Island  (C. 
thel,  personal  communication). 

I  ■  :!VE  Abundance  in  New  England:  Uncommon  to 

3  ,  --xcept  in  Vermont  and  nw.  Berkshire  County,  Mas- 
ahusetts,  where  common  (T.  Tynmg,  personal  com- 
ipication). 
i 
I»-'!TAT:  Found  m  but  not  restricted  to  forested  areas 

/  .  clear,  cold  water,  springs,  mountain  streams, 
I.  ks,  boggy  areas.  Also  in  depressions  under  stones  or 
it  r  cover  adjacent  to  water.  Usually  occurs  at  higher 
;lvMtions  in  spruce/fir  forests,  typically  m  moist  situa- 
Uiis,  in  underground  water  courses  and  limestone  caves 
Green,  personal  observation),  beech/maple/hem- 
forests,  m  shale  ravine  streams  in  Tompkins  and  Al- 
3tiiy  Counties,  New  York  (M.  Stewart,  personal  com- 
nnication).  Have  been  found  m  hillside  meadow 
;t:;ams,  swamps,  and  lake  margins. 

^iX'iAL  Habitat  Requirements:   Streams,  seeps,  or 

;i:ings.  In  winter,  wet  soil  near  water  where  remains 
what  active  m  burrows. 

/Ie/Size  at  Sexual  Maturity:  4  to  5  years,  at  total 
.egth  of  about  5-1/2  inches  (14  cm)  m  New  York  (Bishop 
7:370). 


EDING  Period:  Mid-October  to  winter  months  (Bruce 
2).  Annual  reproduction  cycle  (Bruce  1969). 

Deposition:   April   to  summer   and   into  the   fall 
jce  1972),  female  guard  eggs  (Organ  1961). 


No.  EgGS/MasS:  9  to  63  (Bruce  1972),  44  to  132  eggs, 
New  York  (Bishop  1941:247),  44  to  66,  Virginia  (Organ 
1961 ).  Eggs  laid  in  running  water  under  logs  and  stones, 
usually  m  groups,  sometimes  attached  singly. 

Time  TO  Hatching:  Fall  (Organ  1961).  Hatch  late  sum- 
mer, early  fall.  The  young  from  one  clutch  may  remain 
near  the  nest  site  for  several  months  after  hatching 
(Bruce  1980). 

Larval  Period:  Variable  larval  period,  average  of  about 
4  years.  Metamorphosis  occurs  m  late  spring  summer 
(Bruce  1980).  Larvae  are  aguatic. 

HomerANGE/MOVEMENT:  Unreported. 

Food  HABITS/PREFERENCES:  Euryphagic  predator  — 
consumes  aguatic  insects  and  their  nymph  and  larval 
forms,  crustaceans,  centipedes,  earthworms,  snails,  spi- 
ders, millipedes,  small  frogs,  and  salamanders.  Terres- 
trial insects  were  79  percent  of  total  prey  items  in  New 
Hampshire  (Burton  1976).  Has  been  found  to  eat  its  own 
larvae  (Logier  1952:76).  Salamanders  account  for  50 
percent  of  the  diet  in  the  Appalachians  (Bruce  1972);  sa- 
lamanders a  minor  part  of  diet  in  New  York  (Bishop 
1941 :253).  Nocturnal,  forages  for  food  among  rocks  and 
vegetation  in  or  along  stream  beds  on  rainy  summer 
nights.  Larvae  are  generalist  feeders  until  metamorpho- 
sis when  they  take  larger  food  items  (Bruce  1980). 

Comments:  Formerly  named  the  purple  salamander. 

Key  References:  Bishop  1941;  Brandon  1967;  Bruce 
1972, 1980. 
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Northern  Two-lined  Salamander 

(Eurycea  b.  bislineata 


'^'^r^mmmml!^.^^..^.,'^-^^^^^^^^^Sb^ 


-zj^. 


Range:  Gaspe  Peninsula,  Quebec  and  e.  Ontario  sw. 
through  Ohio  to  e.  Ilhnois,  s.  to  extreme  ne.  Mississippi 
to  Virginia. 

Relative  Abundance  in  New  England-.  Common  to 

abundant. 

HABITAT:  Floodplain  bottoms  to  moist  forest  floors  at  high 
elevations  to  1,829  m  (6,000  feet)  (Behler  and  King 
1979:321).  Along  brooks  and  streams,  boggy  areas  near 
springs  or  seeps.  Found  under  objects  at  water's  edge  in 
moist  soil  or  in  coarse  sand  and  gravel  at  stream  bottoms 
or  edges,  leaf  litter  and  crayfish  burrows  (Ashton  and 
Ashton  1978).  In  wet  woodlands  or  pastures.  During  wet 
or  humid  weather  will  wander  into  moist  woods  more 
than  100  m  from  water  courses  (D.  Rudis,  personal  obser- 
vation). 

Hibernates  under  water,  or  remains  active  in  feeding  ag- 
gregations in  springs  and  cold-flowing  streams  in  New 
York  (Stewart  1956a)  and  adjacent  unfrozen  soil  (Ashton 
and  Ashton  1978). 

Special  Habitat  Requirements:  Alkaline  streams  for 

breeding. 

Age/Size  AT  Sexual  Maturity:  The  majority  mature  dur- 
ing the  second  fall  after  metamorphosis  (Stewart  1956a). 

Breeding  Period:  Autumn  and  early  spring.  Breeds  in 
streams. 

Egg  Deposition:  May  to  early  June  in  Massachusetts 
(Johnson  and  Goldberg  1975). 


No.  EgGS/MasS:  12  to  36  eggs,  average  of  18  eggs 
Massachusetts  (Wilder  1924).  Eggs  deposited  in  clustc 
attached  to  bottoms  of  stones  or  logs  in  running  wati 
Several  females  may  use  the  same  stone  as  a  nest  site,  o 
female  remains  with  eggs  until  hatching. 

Time  to  Hatching:  1  to  2  months  after  eggs  laid. 

Larval  Period:  2  or  3  years,  aguatic  (Wilder  1924). 

Home  Range/Movement.  Average  area  less  than  14 
for  20  monitored  individuals  along  a  stream  m  01 
(Ashton  and  Ashton  1978).  Territories  were  aggressivi 
defended  m  an  artificial  environment  (Grant  1955). 

Food  Habits/Preferences:  Insects,  particularly  b 

ties,  beetle  larvae,  mayflies,  stonefly  nymphs,  and  d 
terans;  also  spiders,  mites,  millipedes,  sowbugs,  a 
earthworms  (Hamilton  1932).  Most  prey  are  of  terrestr 
origin  (Burton  1976). 

Comments:  Will  travel  m  the  open  during  wet  or  ra: 
nights,  rarely  during  wet  days.  Adults  are  extremi 
agile  and  when  disturbed  often  escape  through  a  ser 
of  rapid  jumps. 

Key  References:  Bishop  1941,  Bleakney  1958,  Mitt 
man  1966. 
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ilastern  Spadefoot 

"icaphiopus  h.  holbrookii 


>NGE:  Southeastern  Massachusetts  extending  to  New 
irk  and  se.  Missouri,  s.  toe.  Louisiana  and  Florida.  Not 
md  in  the  higher  elevations  of  the  Appalachians  or  the 
lerglades  of  Florida. 


|LATi\£  Abundance  IN  New  ENGLAND:  Rare. 

BITAT:  In  dry  sandy  or  loose  soils  in  sparse  shrub 

jowth  or  open  forest  areas.  Terrestrial  and  subterra- 

an,  only  enters  water  to  breed,  usually  m  temporary 

iln  pools.  Prefers  forest  areas  with  leaf  litter  (Pearson 

i55).  In  farmland  areas  in  Connecticut  River  Valley, 

Ipssachusetts,  and  pitch  pine  —  scrub  oak  dunes  m  New 

rk  (Stewart  and  Rossi  1981).  Colonies  occur  along 

odplains  of  major  rivers.  Emerge  in  spring  from  hiber- 

rjtion  when  soil  moisture  is  sufficient. 

IeCIAL  Habitat  REQUIREMENTS:  Sandy  soils,  temporary 
|ols  for  breeding. 

E/SiZE  AT  Sexual  MATURITY:  During  second  year  after 
tamorphosis,    males   at    15    months,    females   at    19 
rj)nths  (Pearson  1955). 

eeding  Period  and  Egg  Deposition:  Usually  April  or 

y,  extending  into  August;  breeding  is  initiated  by  a 
Havy  rainfall  (Gosner  and  Black  1955).  Breeds  in  con- 
cpgations  of  many  individuals  if  population  is  high, 
"ually  a  one-night  phenomenon. 

>|).  Eggs/MasS:  1 ,000  to  2,500  eggs  in  masses  of  6  to  1 10 
irregular  bands  in  or  around  plants  of  temporary  wa- 
ti .  Eggs  are  very  adhesive. 


Time  TO  Hatching:  5  to  15  days  (Oliver  1955:236). 

TADPOLES:  Late  broods  transform  in  16  to  20  days 
(Gosner  and  Black  1955),  48  to  63  days  for  early  broods 
(Driver  1936). 

Home  Range/Movement:  Mean  home  range  about  10  m2 
108  sguare  feet  in  n.  Florida,  for  90  percent  of  captures 
average  home  range  was  about  6.2m2  (67  square  feet); 
occupy  one  or  several  underground  burrows  within 
home  range  (Pearson  1955).  Maximum  dispersal  dis- 
tances of  9.8  m  32  feet;  individuals  were  recaptured  in 
the  same  home  ranges  after  5  years  (Pearson  1957). 

Food  Habits/Preferences :  Fhes,  spiders,  crickets,  cat- 
erpillars, true  bugs,  other  ground-dwelling  arthropods, 
earthworms,  and  snails.  Moths  are  eaten  when  they  can 
be  caught  (Bragg  1965:36).  Tadpoles  are  planktonic 
feeders  for  the  first  few  days  (Richmond  1947),  later  be- 
coming carnivorous  and  sometimes  even  cannibalistic. 

Comments:  Nocturnal,  peaks  of  activity  occur  just  after 
sundown  and  before  sunrise.  Fossorial;  individuals  have 
remained  in  burrows  an  average  of  9.5  days  at  a  time, 
emerging  to  feed  (Pearson  1955).  Can  remain  under- 
ground for  weeks  or  months  during  dry  periods,  to 
depths  of  3  to  7  feet  (Ito  2  m)  (Ball  1933,  cited  m  Babbitt 
1937:20).  As  evidence  of  the  spadef oof's  secretive  and 
nocturnal  habits,  there  was  a  total  of  16  reported  sight- 
ings from  1811  to  1936  in  the  ne.  part  of  its  range  (Ball 
1936,  cited  in  Bragg  1956). 

Key  References:  Ball  1936,  Bragg  1956,  Pearson  1955, 
Wasserman  1968. 
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Eastern  American  Toad 

(Bulo  a.  americanus) 


-SM^s 


Range:  Nova  Scotia  and  the  Gaspe  Peninsula  w.  through 
c.  Ontario  to  Lake  Winnipeg,  s.  toe.  Kansas,  c.  Indiana, 
c.  Alabama  and  c.  North  Carolina. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Found  in  almost  any  habitat:  gardens,  woods, 
yards  with  cover,  damp  soil  and  a  food  supply.  Sea  level 
to  mountain  elevations.  Usually  in  moist  upland  woods. 

Special  Habitat  Requirements:  Needs  shallow  water  for 

breeding.  Hibernates  in  burrows  underground  to  12 
inches  (30.5  cm)  deep  (Oliver  1955: 122)  from  October  to 
late  March  or  April. 

Age/Size  at  Sexual  Maturity:  3  to  4  years  (Dickerson 

1969:72),  2  to  3  years  (Hamilton  1934). 

Breeding  Period  and  Egg  Deposition:  Early  April  to 

July,  peak  in  late  April  in  the  Northeast.  Travels  to  breed- 
ing ponds  at  night  in  large  numbers  (Maynard  1934). 

No.  EGGS/MasS:  4,000  to  12,000  eggs  (Dickerson 
1969:67).  Laid  in  long  curling  strings  amidst  aquatic  ve- 
getation. 

Time  TO  HATCHING:  About  3  to  12  (average  4)  days. 

TADPOLES:  5  to  10  weeks. 

Home  Range/Movement:  Exhibits  homing  behavior  by 
returning  to  breeding  sites;  264  individuals  used  the 
same  site  annually  in  Ontario  (Oldham  1 966) .  Newly  me- 


tamorphorsed  toads  showed  celestial  orientation  whe 
leaving  ponds;  as  most  movement  is  nocturnal,  cour 
determination  is  probably  during  daylight  hours  (Do 
1973). 

Food  HABITS/PrEFERENCES:  Terrestrial  arthropods,  i 
eluding  insects,  sowbugs,  spiders,  centipedes,  and  m 
lipedes.  Slugs  and  earthv/orms  are  other  invertebra 
foods.  Some  vegetable  matter  is  taken  accidental! 
Food  species  determined  by  availability  (Hamilt( 
1954).  Feeds  from  twilight  through  the  evening  hours. 

Comments:  Most  active  during  evening  hours.  May  ba 
(M.  Stewart,  L.  White,  personal  observation)  but  w 
seek  cover  during  the  heat  of  the  day.  Calls  and  bree 
during  the  day  at  the  peak  of  breeding  season  (T.  Ty 
ing,  personal  communication). 


Key  References: 
1949. 


Hamilton   1954,  Wright  and  Wrig 
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jwler's  Toad 

j/o  woodhousii  fowleri) 


IGE:  Southern  New  England  w.  to  c.  Pennsylvania, 
n.  shore  of  Lake  Erie  and  e.  shore  of  Lake  Michigan  s. 
lissouri,  e.  Oklahoma,  Texas,  c.  Georgia  and  South 
olina. 


lATivE  Abundance  in  New  England:  Uncommon  but 

jilly  abundant. 

■.T:  Prefers  areas  with  sandy  soil — shorelines,  river 
L  ys,  beaches,  and  roadside  areas.  Usually  found  m 
3 land  areas,  but  frequently  m  pine  and  oak  forests, 
cdens,  lawns  and  fields,  also  found  m  small  marshy 
cds.  Hibernates  in  burrows  in  welldramed  sandy  soils 
D'feet  (0.9  m)  deep  from  early  fall  to  late  spring  (May  in 
^inecticut). 

iFpiAL  Habitat  Requirements:  Sandy  soils,  shallow 

nev  for  breeding. 

Up/SiZE  AT  Sexual  Maturity:  Probably  breeds  during 
n'B  year  (Stille  1952). 

JiIeding  Period  and  Egg  Deposition:  Late  April  to 

'i/  extending  to  mid-August  (2  to  4  weeks  later  than 
Jip  a.  americanus).  Shallow  water  of  pools,  lake  mar- 
fis,  ditches,  and  so  on,  necessary  for  breeding. 

^  EGGS/MASS:  Up  to  8,000  eggs  laid  in  long  strings  in 
ic  ,fitic  vegetation  (Wright  and  Wright  1949:212). 

■"ite  TO  Hatching:  About  1  week. 


'POLES:  40  to  60  days,  usually  transform  midsummer. 


Home  Range/Movement:  Average  distances  between 
captures  ranged  from  22  to  32  m  during  a  3-year  period 
on  a  golf  course  in  Connecticut  (Clarke  1974).  Night 
movements  of  200  to  700  feet  (61  to  213  m)  or  more  to 
reach  waters'  edge  (Lake  Michigan).  Toads  usually 
found  within  100  feet  (30.5  m)  of  previous  capture  point 
(Stille  1952). 

Food  HABITS/PREFERENCES:  Chiefly  ground-dwelling  in- 
sects, particularly  ants  and  beetles;  also  consumes 
earthworms,  spiders,  snails,  and  slugs. 

Comments:  During  evening  hours  may  move  to  edge  of 
water  to  replenish  body  moisture  (Stille  1952).  May  be 
active  during  the  day,  but  typically  crepuscular  (Minton 
1972:95).  Activity  periods  vary  with  populations,  mostly 
nocturnal  m  Connecticut  (Clarke  1974). 

Key  References:  Clarke  1974,  Logier  1952,  Wright  and 
Wright  1949. 
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Northern  Spring  Peeper 

(Hyla  c.  crucifer) 


RANGE:  Nova  Scotia,  the  Gaspe  Peninsula  and  Quebec 
to  the  s.  tip  of  Hudson  Bay  through  Ontario  to  Lake  Win- 
nipeg, s.  to  e.  Texas  and  throughout  the  Eastern  United 
States,  except  Florida  and  s.  Georgia. 


Relative  Abundance  in  New  England: 
abundant. 


Common   to 


Habitat:  Marshy  or  wet  woods,  second  growth  woodlots, 
sphagnum  bogs,  nonwooded  lowlands,  near  ponds  and 
swamps.  Found  on  the  ground  or  burrowed  into  the  soil. 
Breeds  in  permanent  or  temporary  water,  usually  wood- 
land ponds  with  aguatic  debris.  Found  in  cool  moist 
woods  after  breeding  (M.  Stewart,  personal  observa- 
tion). Hibernates  on  land  during  late  November  to  Janu- 
ary or  early  spring,  under  moss  and  leaves. 

Special  Habitat  Requirements:  Pools  for  breeding. 
Age/Size  at  Sexual  Maturity:  Early  in  second  year  at 

about  20  mm  snout  to  vent  length  (Delzell  1958). 

Breeding  Period  and  Egg  Deposition:  Early  March  to 

June  (in  the  North). 

No.  EggS/MASS:  800  to  1,000  eggs  (Wright  1914:16). 
Laid  singly  near  the  bottom  of  shallow  weedy  ponds,  at- 
tached to  submerged  plants  (Oliver  1955:236). 

Time  TO  HATCHING:  6  to  12  days. 

TADPOLES:  90  to  100  days  (Wright  1914:42).  Usually 
transform  during  July  (Wright  and  Wright  1949:314). 


HOMERANGE/MOVEMENT:  In  s.e.  Michigan,  home-rai 
diameters  ranged  from  4  to  18  feet  (1.2  to  5.5  m), 
tablished  around  forest  debris  and  vegetation;  aver 
daily  travel  was  20  to  130  feet  (6. 1  to  39.6  m)  reportec 
Delzell  (1958). 

Food  HABITS/PREFERENCES:  Small  nonaguatic  inse 
preferably  ants,  flying  bugs,  beetles,  flies,  springi 
and  spiders;  also  mites,  ticks,  and  small  snails.  Fc 
taken  probably  reflect  availability,  catchability,  and 
rather  than  preference  (Oplinger  1967). 

COMMENTS:  Young  frogs  terrestrial  in  first  year  (Del 
1958).  May  move  long  distances  from  breeding  area 
summer  and  fall,  single  calls  heard  from  woods,  shru 
openings,  far  from  water  (M.  Stewart,  personal  obsei 
tion). 

Key  REFERENCES:  Delzell  1958,  Logier  1952,  Wright 
Wright  1949. 
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jtray  Treefrog 

Hyla  versicolor) 


ANGE:  Eastern  United  States  and  s.e.  Canada  from  s. 
'aine  to  Manitoba  and  s.  through  c.  Texas  and  the  Gulf 
ates  to  c.  Florida. 

ELATiVE  Abundance  in  New  England:  Common. 

ABITAT:  Forested  regions  with  small  trees,  shrubs  and 
jshes  near  or  in  shallow  water.  Often  found  on  moss  or 
::hen  on  bark  of  old  trees.  Will  breed  in  temporary 
Dols  or  permanent  water,  swamps,  bogs,  ponds,  weedy 
kes,  and  roadside  ditches;  breeding  sites  are  ex- 
emely  variable.  Commonly  inhabit  moist  areas  in  hol- 
iw  trees,  under  loose  bark,  or  in  rotted  logs  during  sum- 
er  months,  (Smith  1961:93).  Hibernate  under  tree 
ots,  under  leaves  (Babbitt  1937). 

FECIAL  Habitat  ReQUIREMENT.S:  Aguatic  sites  for  breed- 
ing- 

GE/Size  at  Sexual  Maturity  :  Breeds  at  3  years  (Palmer 
p49:455). 

deeding  Period:  Early  May  to  July,  Connecticut  (Bab- 
tt  1937).  May  to  August  in  the  Southeast  (Martof  et  al. 
)80:116).  Season  varies  with  latitude  (Smith  1961:93). 
sak  in  early  May,  Ithaca,  New  York  (Wright  1914:44). 

3G  Deposition:  Generally  20  to  35  days  between  first 
bpearance  and  first  eggs  (Wright  1914:47).  Loosely  at- 
ched  to  vegetation  on  the  surface  of  shallow  water 
/lartofetal.  1980:116). 

O.  Eggs/MasS:  Total  of  1,800  to  2,000  eggs  (Wright 


1914:49).  Packets  of  10  to  40  eggs  (Martof  et  al. 
1980: 1 16),  or  4  to  25  eggs  (Smith  1961 :93). 

Time  to  Hatching:  4  to  5  days  (Babbitt  1937). 

Tadpoles:  50  to  60  days,  shorter  period  m  warmer  areas. 
Transform  late  m  June  to  September. 

Home  Range/Movement:  Unreported. 

FOODHABITS/PREFERENCES:  Small  insects,  spiders,  plant 
lice,  mites,  and  snails.  Forages  in  vegetation  and  on  the 
ground  (Martof  etal.  1980:116). 

COMMENTS:  Most  active  during  evening  hours  when  vo- 
cal both  during  and  out  of  breeding  season.  Rarely  found 
outside  of  breeding  period.  Able  to  change  color  from 
gray  to  green.  Young  are  emerald  green.  Single  calls 
heard  occasionally  in  summer  during  during  humid 
days,  often  before  a  storm.  H.  versicolor  is  a  tetraploid 
species  with  48  chromosomes  (Martof  et  al.  1980:115). 
Noxious  skin  secretions  by  H.  versicolor  may  repel  pred- 
ators (Brodie  and  Formanowicz  1981 ). 


Key  References:  Logier  1952,  Martof  et  al 
and  Wright  1949. 


1980,  Wright 
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Bullfrog 

(Bona  catesbeiana) 


RANGE:  Nova  Scotia  w.  to  Wisconsin,  s.  through  the 
Great  Plains  to  e.  Colorado,  Texas  and  ne.  Mexico; 
throughout  the  Eastern  United  States,  except  s.  Florida 
and  parts  of  n.  Maine.  Introduced  in  California  and  Brit- 
ish Columbia. 

Relative  Abundance  in  New  England:  Common,  but 

formerly  more  abundant. 

HABITAT:  Near  shorelines  of  large  bodies  of  water  with 
emergent  vegetation,  lakes,  river  oxbows.  Highly 
aguatic.  Tend  to  remain  in  same  pools  for  the  summer 
months  if  water  level  is  stable  (Raney  1940).  Will  occupy 
floating  logs  far  from  shore.  Breed  close  to  shore  lines  in 
areas  sheltered  by  shrubs  (Raney  1940).  Hibernates  un- 
der water  in  mud  and  leaves  about  mid-October,  emeges 
late  February  to  March,  May  m  New  York  (Wright 
1914:78). 

Special  Habitat  REQUIREMENTS:  Deep  permanent  water 
and  emergent  vegetation. 

Age/Size  at  Sexual  Maturity:  In  fourth  or  fifth  year. 
Breeding  Period  and  Egg  Deposition:  Late  May  to  July 

(in  the  North),  peak  in  July. 

No.  EGGS/MASS:  12,000  to  20,000  eggs  (Wright 
1914:82).  Eggs  laid  in  floating  films  of  jelly  in  water  of 
lakes,  guiet  streams,  and  ponds. 


Tadpoles:  For  2  to  3  winters. 

Home  Range/Movement:  Average  distance  traveled 
Summer,  200  to  300  feet  (61  to  91  m)  in  a  woodland  la 
and  pond  in  New  York  (Raney  1940,  Ingram  and  Ran 
1943).  Evening  movement  of  200  to  700  feet  (61  to  213 
to  water  in  Michigan  (Stille  1952).  Home  range  of  1 
bullfrogs  in  an  Ontario  pond  had  an  average  mean  act 
ity  radius  of  8.6  feet  (2.6  m)  with  minimum  and  maximi 
movements  of  2.0  feet  (0.6  m)  and  37.1  feet  (11. 3  m),  i 
spectively  (Currie  and  Bellis  1969).  Males  defend  ter 
tories  during  breeding  season.  In  a  Michigan  stu 
(Emlen  1968),  the  average  distance  between  ma. 
within  a  chorus  was  17.8  feet  (5.4  m),  implying  an  av( 
age  minimum  terrotorial  radius  of  approximatelky  9  f( 
(2.7  m). 

Food  HABITS/PrEFERENCES:  Any  available  small  a 
mals;  fish,  other  frogs,  salamanders,  newts,  young  h 
ties,  snakes,  small  birds,  mice,  crayfish,  insects,  snai 
and  spiders.  Also  cannabalistic.  Feeds  among  the  wa 
weeds;  an  indiscriminate  and  aggressive  predator. 

COMMENTS:  The  bullfrog  has  become  rare  in  many  are( 
presumably  due  to  toxic  effects  of  DDT  and  other  pol 
tants  (M.  Stewart,  personal  communication). 

Key  REFERENCES:  Logier  1952,  Wright  and  Wright  19-^ 


Time  TO  HATCHING:  5  to  20  days  (Oliver  1955:237).  Often 
4  days  or  less  (Wright  1914:83). 
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Sreen  Frog 

'Rana  clamitans  melanota) 


]\NGE:  Nova  Scotia  through  Quebec  and  s.  Ontario  to  c. 
innesota,  s.  to  e.  Oklahoma  and  e.  to  n.  Georgia  and 
)uth  Carolina.  Absent  from  c.  Illinois. 

ELATivE  Abundance  in  New  England:  Common. 

'jABITAT:  Riparian,  mhabiting  margins  of  shallow  per- 
anent  or  semipermanent  fresh  water,  shores  and  banks 

lakes  and  ponds,  creeks,  woodland  streams,  limestone 
barry  pools,  springs,  vernal  pools,  moist  woodlands 
par  water.  Seldom  more  than  a  few  meters  from  the  wa- 
Young  often  found  in  semipermanent  water.  Hiber- 

tes  underground  or  underwater  from  October  until 

arch,  usually  within  its  home  range  (Martof  1953b). 

ay  be  active  on  warm  winter  days. 

['ECiAL  Habitat  Requirement:  Riparian  areas. 

E/SiZE  AT  Sexual  Maturity  :  Males  sexually  active  the 
ason  following  metamorphosis  when  60  to  65  mm  long; 
males  mature  during  the  second  or  third  year  when  65 
I  75  mm  long  (Martof  1956).  Some  females  reached  ma- 
rity  at  90  mm  at  Cranberry  Lake,  New  York  (M.  Ste- 
art,  personal  communication).  Some  may  not  breed 
itil  the  second  year  after  transformation  (Wells  1977). 

=!Eeding  Period  and  Egg  Deposition:  April  to  August, 

sak  in  mid-May,  varies  with  locality.  The  same  female 
ay  lay  two  clutches  (Wells  1976).  Emerge  from  hiber- 
Jtion  in  early  spring  but  do  not  breed  until  mid-May  in 
onnecticut  (Babbitt  1937). 

0.  Eggs/Mass:  3,500  to  4,000  eggs  (Wright  1914:16), 
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to  5,000  (Pope  1944).  Eggs  deposited  m  floating  masses 
of  jelly  attached  to  underwater  twigs  and  stems  in  perma- 
nent water. 

Time  to  Hatching:  3  to  6  days  (Babbitt  1937). 

TADPOLE.S:  1  to  2  years.  Less  than  1  year  m  southern  parts 
of  range.  May  transform  in  same  season  eggs  are  laid 
(Martof  1956). 

Home  Range/Movement:  Ranged  from  20  nfi  to  200  m^ 

with  an  average  of  61  rrP-  in  southern  Michigan  near  a 
stream  and  lake;  daily  movements  were  less  than  10  m  for 
80  percent  of  the  824  individuals  recaptured  (Martof 
1953b).  During  breeding  season,  males  maintained  a  2  to 
3  m  distance  between  each  other  (Martof  1953a).  Terri- 
tory size  depends  on  cover  density,  1  to  1.5  m  between 
males  in  areas  of  dense  cover.  Territories  with  diameters 
of  4  to  6  m  defended  in  open  areas  in  New  York  (Wells 
1977). 

Food  Habits/PREFERENCES:  Terrestrial  feeders  among 
shoreline  vegetation.  Insects  and  their  larvae,  worms, 
small  fish,  crayfish  and  other  crustaceans,  newts,  spi- 
ders, small  frogs,  and  mollusks  are  taken.  Beetles,  flies, 
grasshoppers,  and  caterpillars  constituted  over  60  per- 
cent of  food  items  (Hamilton  1948).  Terrestrial  beetles 
are  the  most  important  food  item  (Steward  and  Sandison 
1972).  Tadpoles  are  herbivorous. 

Comments:  Found  in  or  at  edge  of  water  during  daylight 
hours;  evening  hours  spent  along  the  banks  feeding  or  in 
water  defending  territories  (Wells  1977). 


Key  References:  Logier 

Wright  and  Wright  1949. 


1952;    Martof    1953b,    1956; 
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Mink  Frog 

(Rana  septentrionalis) 


RANGE:  Nova  Scotia,  n.  New  England  and  New  York  w.  to 
n.  Wisconsin  and  Minnesota,  n.  through  Ontario  to  St. 
James  Bay  and  to  n.  Quebec  and  Labrador. 

Relative  Abundance  in  New  England:  Only  m  extreme 

northern  areas,  locally  common  to  rare. 

HABITAT:  At  the  edges  of  northern  lakes  and  ponds,  cold 
springs,  inlets  where  cold  streams  enter  ponds  and 
stream  edges.  Prefers  open  water  with  abundant  lily 
pads.  Sometimes  found  in  northern  bogs. 

Special  Habitat  Requirements:  Breeds  and  hibernates 

only  in  permanent  waters.  Prefers  lily  pads  in  open  water 
for  basking  and  foraging  (M.  Stewart,  personal  commun- 
ication). 

Age/Size  AT  Sexual  Maturity:  Males  1  year  after  meta- 
morphosis, females  1  to  2  years  after  metamorphosis  (He- 
deen  1972). 

Breeding  Period  and  Egg  Deposition:  June  to  early 

August  (Hedeen  1972),  peak  m  July  (Wright  and  Wright 
1949:535). 

No.  EGGS/MaSS:  One  individual  laid  509  eggs  (Hedeen 
1972).  Eggs  laid  in  globular  jelly-like  masses  attached  to 
aquatic  vegetation  such  as  spatterdock  {Nuphar)  then 
drop  to  bottom  where  they  develop  (M .  Stewart ,  personal 
communication) . 

Time  to  Hatching  :  Unreported . 


Tadpoles:  For  1  to  2  years.  Transform  during  summe 
months. 

Home  Range/Movement:  Unreported. 

Food  HABITS/PREFERENCES:  Adults  feed  from  lily  pads  o 
animal  matter,  including  adult  insects  and  larvae,  par 
ticularly  aphids  and  chrysomelids  (Kramek  1972,  19761 
also  minnows,  millipedes,  leeches,  snails,  spiders;  plar 
material  taken  inadvertently.  Most  prey  taken  from  th 
water  surface — usually  opportunistic  feeders,  but  can  b 
selective  (Kramek  1972).  Diet  is  a  reflection  of  prey  spe 
cies  availability.  Tadpoles  feed  primarily  on  algae  (He 
deenl970). 

Comments:  Very  similar  to  R.  clamitans  melanota  in  ap 
pearance  and  habits.  Adults  produce  a  musky  scent,  es 
pecially  when  handled  roughly  (Conant  1975:342) 
Competition  from  green  frogs  and  bullfrogs  may  be  a; 
important  factor  in  habitat  selection  in  the  Northeast  (M 
Stewart,  personal  communication).  In  ponds  treatei 
with  rotenone  in  the  Adirondacks,  the  anuran  commu 
nity  of  green,  mink,  and  bullfrogs  probably  requires  1' 
to  15  years  to  recover  to  pretreatment  levels  (Stewar 
1975). 

Key  References:  Hedeen  1977,  Logier  1952,  Marshal 
andBuell  1955. 
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Vood  Frog 

hna  sylvatica) 


KNGE:   Atlantic  provinces  and  n.   Quebec  to  Alaska 

(Drthern  limit  is  along  treeline)  s.  into  North  Dakota,  the 

(f-eat  Lakes  States,  to  the  Appalachians  m  Tennessee 

d  extreme  n.  Georgia.  Throughout  the  Northeast. 

liATivE  Abundance  in  New  England:  Common  m  suit- 

cile  habitat. 

KbiTAT:  Terrestrial;  in  mesic  woods,  often  far  from  wa- 
tit  during  the  summer  months  as  woodland  ponds  dry 
ij;  xeric  woods  with  moist  microhabitats  (M.  Klemens, 
pjrsonal  communication).  Prefers  wooded  areas  with 
slall  ponds  for  breeding  (Heatwole  1961).  Found  m  bo- 
ral  conifer  forests,  swamps  and  upland  hardwood  for- 
e|s  to  elevations  of  1,158  m,  (Trapido  and  Clausen 
1|38).  Found  in  bogs  and  trap  rock  slopes  in  Connecti- 
ct  (M.  Klemens,  personal  communication).  Hibernates 
Lfder  moist  forest  floor  debris  or  flooded  meadows  (M. 
fpmens,  personal  communication)  from  October  to  late 
^|irch.  Embryos  and  larvae  showed  limited  tolerance  to 

V  ter  with  a  high  humic  content  in  a  Minnesota  peat  bog 
(arns  1980). 

Secial  Habitat  Requirements:    Prefers   temporary 

V  odland  pools,  back  waters  of  slow-moving  streams. 

/5E/SIZE  at  Sexual  Maturity:  Males  at  2  years,  females 
a3  years  (Bellis  1961). 


Eeeding  Period  and  Egg  Deposition:  March  to  July  at 

'nperatures  of  about  10°C  (50°F)  (Smith  1956:113). 
^'ra^e  (1939)  found  maximum  temperature  tolerance  of 
2°C  (75°F)  for  egg  development.  Often  breeds  before 
i;  is  off  the  water  (Martof  1970:86.2).  Egg-laymg  usu- 

y  completed  within  4  to  6  days  (Herreid  and  Kinney 
1S7). 


No.  Eggs/MasS:  2,000  to  3,000  eggs  (Wright  1914:16), 
1,019  average  m  Massachusetts  (Possardt  1974).^  Eggs 
attached  to  submerged  twigs  or  free  on  the  bottom  in 
globular  masses. 

Time  TO  Hatching:  10  to  30  days  (Oliver  1955:236),  tem- 
perature dependent. 

Tadpoles:  6  to  15  weeks  (Mmton  1972:132).  May  over- 
winter m  n.  Canada. 

Home  Range/Movement:  Average  home-range  size  for 
453  individuals  in  a  Minnesota  peat  bog  was  77.2  sguare 
yards  (65.5  m^),  range  3.5  to  440.5  sguare  yards  (2.9  to 
368.3  m'^).  Distance  between  captures  averaged  12.3 
yards  (1 1 .2  m)  and  ranged  from  0  to  78  yards  (0to71 .3  m) 
as  reported  by  Bellis  (1965). 

Food  Habits/Preferences:  Insects;  particularly  bee- 
tles, flies  and  hymenopterans  (Moore  and  Strickland 
1955),  also  spiders,  snails,  slugs,  and  annelids. 

Comment:  Breeds  before  all  other  ranids  in  the  North- 
east. Adults  have  been  observed  migrating  across  sur- 
face ice  toward  chorusing  wood  frogs  (T.  Andrews,  per- 
sonal observation).  Brush  piles,  grassy  hummocks,  and 
other  terrestrial  objects  used  as  cover  rather  than  utiliz- 
ing aguatic  escape  (Marshall  and  Buell  1955). 


Key  References:  Heatwole 

and  Wright  1949. 


1961,  Martof  1970,  Wright 


"^Possardt,  E.  E.  The  breeding  biology  and  larual  develop- 
ment of  the  wood  frog  (Rana  sylvatica).  Dept.  For.  and 
Wildl.  Manage.,  Univ.  Mass.,  Amherst.  Unpublished. 
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Northern  Leopard  Frog 

(Rana  pipiens) 


RANGE:  Nova  Scotia,  S.  Labrador  to  se.  British  Colum- 
bia, to  e.  parts  of  Oregon,  Washington  and  California,  to 
n.  Arizona  and  New  Mexico,  and  to  Ohio,  n.  New  York 
and  New  England. 

Relative  Abundance  IN  New  ENGLAND:  Common;  spotty 

distribution  in  southern  part  of  range,  very  uncommon  m 
parts  of  formerly  occupied  range. 

HABITAT:  Commonly  found  in  wet  open  meadows  and 
fields  and  wet  woods  during  summer  months.  River 
floodplains,  Connecticut  (M.  Klemens,  personal  com- 
munication). Breeds  in  ponds,  marshes,  slow  shallow 
streams,  and  weedy  lake  shores.  Usually  hibernates  from 
October  or  November  to  March,  hibernates  under  water 
or  in  caves  (Rand  1950).  Sometimes  emerges  m  early 
February  (Smith  1956:110)  and  during  warm  days  m 
winter  (Zenisek  1964). 

Special  Habitat  Requirements:  Wet  meadows. 

Age/Size  AT  Sexual  Maturity:  At  3  years  of  age  m  Mich- 
igan (Force  1933). 

Breeding  Period  and  Egg  Deposition:  March  to  May, 

congregates  to  breed  (Wright  and  Wright  1949:482). 

No.  EggS/MasS:  4,000  to  6,500  eggs  laid  m  masses  m 
shallow  water,  sometimes  attached  to  twigs. 

Time  TO  Hatching:  13  to  20  days  (Wright  1914:58). 

TADPOLES:  9  to  12  weeks,  transform  July  and  August. 
Overwinter  as  tadpoles  in  Nova  Scotia  (Bleakney  1952). 


Home  RANGE/MOVEMENT:  Daily  travel  withm  home  ranc 
reported  to  be  usually  less  than  5  to  10  m  in  wet  pastu 
and  marsh  (Dole  1965).  Average  nightly  movement  du 
mg  rainy  periods  was  36  m  in  Michigan  (Dole  1968).  O 
casional  long-range  movement,  often  exceeding  100 
during  rainy  nights  (Dole  1965). 

Food  HABITS/PREFERENCES:  Insects;  particularly  be 
ties,  lepidopteran  larvae,  wasps,  bugs,  crickets,  gras 
hoppers,  and  ants;  also  takes  sowbugs,  spiders,  smc 
crayfish,  snails,  and  myriopods.  Almost  99  percent 
foot  items  were  insects  and  spiders  (Drake  1914).  Occ 
sional  records  of  having  taken  small  birds  and  snake 
Food  species  taken  correlates  with  peaks  in  insect  pp 
abundance  (Linzey  1967). 

Comments:  During  dry  summer  days  frogs  may  sit 
"forms,"  small  clearings  made  in  wet  soil  within  tht 
home  range  (Dole  1965).  Most  northeastern  leopa 
frogs  are  probably  introduced  "exotics"  released  frc 
laboratories  and  classrooms.  Some  believe  the  species 
not  native  to  New  England  (T.  Tyning,  personal  coi 
munication). 

Key  References:  Dole  1968,  Logier  1952. 
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'ickerel  Frog 

lana  palustris) 


NGE:  Nova  Scotia  and  the  Gaspe  Peninsula  through 
Ontario  to  Wisconsin  se.  to  e.  Texas  and  ea.  to  South 

rohna.  Absent  from  C.  Ilhnois,  nw.  Ohio  and  parts  of 
South. 

Native  Abundance  in  New  England:  Locally  com- 
rn. 


BITAT:  Colder  waters  of  lakes,  ponds,  clear  streams, 

■ings,  sphagnum  bogs,   limestone  quarry  pools.   In 

ssachusetts,    fairly    ubiquitous    along    streams    and 

shres  of  permanent  ponds  and  lakes  (T.  Andrews,  per- 

3(tial  communication).  In  summer  found  in  pastures, 

!  ds,  or  woodlands,  often  at  a  distance  from  water.  Pre- 

[^B  water  with  thick  vegetation  at  edges  for  cover.  Hi- 

brnates  in  mud  at  bottom  of  ponds  or  in  ravines  under 

stpes  from  October  to  March.  Some  individuals  found 

tering  in  caves  in  Indiana  (Rand  1950). 


s|ciAL  Habitat  Requirements:  Shallow,  clear  water  of 

bps  and  woodland  ponds  for  breeding. 

E  Size  at  Sexual  Maturity:  Unreported. 
BkEDiNG  Period  and  Egg  Deposition:  March  to  May. 

N.  EggS/MasS:  2,000  to  3,000  eggs  (Wright  1914:67). 
Egs  laid  in  firm  globular  masses  attached  to  submerged 
ntsand  branches. 

Tb TO  HATCHING:  11  to  21  days  (Wright  1914:67). 


Tadpoles:  80  to  100  days,  some  overwinter  as  tadpoles. 
Transform  July  to  September. 

Home  Range  Movement:  Unreported. 

Food  Habits  Preferences:  In  adults,  95  percent  of  food 
items  were  terrestrial  arthropods  (Smith  1956:108). 
Snails,  small  crayfish,  aquatic  amphipods  and  isopods 
are  also  eaten. 

Comments:  Diurnal;  may  be  crepuscular  during  hot 
weather.  Sensitive  to  pollution  and  changes  m  water 
quality.  Skin  secretions  may  be  toxic  to  other  amphib- 
ians confined  with  pickerel  frogs. 

Key  References:  Schaaf  and  Smith  1971,  Smith  1956, 
Wright  and  Wright  1949. 
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Common  Snapping  Turtle 

(Chelydra  s.  serpentina) 


I 


RANGE:  Across  the  Eastern  United  States  to  the  Rocky 
Mountains,  s.  Canada  to  the  Gulf  of  Mexico  and  into 
Central  America. 

Relative  Abundance  in  New  England:  Common. 

HABITAT:  Bottom  dweller  in  any  permanent  and  many 
semipermanent  bodies  of  fresh  or  brackish  water;  occa- 
sionally in  temporary  water.  Marshes,  swamps,  bogs, 
pools,  lakes,  streams,  rivers,  frequently  in  areas  with  soft 
muddy  banks  or  bottoms.  Formerly  thought  to  prefer 
permanent  water.  Almost  entirely  aquatic,  but  will  travel 
overland.  Hibernates  from  October  to  March  or  April  in 
mud  or  debris  in  lake  bottoms,  banks,  and  muskrat  holes, 
but  has  been  seen  walking  on  and  under  the  ice  (Carr 
1952:64).  Little  known  about  winter  activity. 

Special  Habitat  Requirements:  Aquatic  habitat. 
Age/Size  at  Sexual  Maturity:  Carapace  length  of  10 

inches  (25.4  cm)  reported  by  Hammer  (1969). 

Breeding  Period:  Late  April  to  November,  sperm  may 
remain  viable  in  females  for  several  years. 

Egg  Deposition:  Mid-June.  Nests  made  in  soil  of  banks 
or  in  muskrat  houses.  Also  on  lawns,  driveways,  fields, 
sometimes  far  from  water. 

Clutch  Size:  11  to  83  eggs;  females  may  lay  two  clutches 
per  year  in  southern  portions  of  range.  Typcially  20  to  30 
eggs  per  clutch  (Cahn  1937,  cited  in  Conant  1938: 128). 

Incubation  Period:  55  to  125  days  (Hammer  1969),  typi- 
cally 80  to  91  days,  depending  on  environmental  condi- 
tions. 
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Eggs  Hatch:  Late  August  to  early  October,  may  over- 
winter in  nest  until  spring  in  northern  portions  of  range. 
Nests  often  destroyed  by  mammalian  predators. 

Home  Range/Movement:  Average  distance  traveled  h) 
107  individuals  was  0.69  mile  (1.1  km),  with  most  move- 
ment within  the  same  marsh  in  South  Dakota  (Hammer 
1969).  In  a  New  York  marsh,  movement  of  100  m  was  the 
average  for  85  individuals;  home  ranges  from  3  to  9  ha 
(Kiviat  1980).  Established  range  in  Pennsylvania  4.5 
acres  (1.8  ha),  reported  by  Ernst  (1968b).  Quite  migra- 
tory. Females  exhibit  strong  nesting  site  fidelity  and  will 
travel  more  than  0.5  km  overland  through  forest  and  un- 
even terrain  between  water  bodies  in  Ontario.  Maximum 
round-trip  distance  of  16  km  between  home  range  and 
nesting  site  (Obbard  and  Brooks  1980). 

FOODHABITS/PREFERENCES:  Omnivorous  feeders;  animal 
matter  accounts  for  54  percent  of  prey  items  including 
fish  (40  percent),  crayfish,  aquatic  invertebrates,  rep- 
tiles, birds,  mammals;  plant  material  37  percent  (Alex- 
ander 1943).  Primary  fish  species  in  diet  included  suck- 
ers, bullheads,  sunfish,  and  perch  in  Connecticut  (Alex- 
ander 1943).  May  occasionally  take  young  waterfowl;  not 
destructive  to  natural  population  of  fish  or  waterfowl. 
Scavenges  for  any  food  readily  available. 

Comments:  High  levels  of  persistent  organochlorine 
contaminants  found  in  the  tissues  of  Hudson  River  Sped- 
mens  (Stone  et  al.  1980). 

Key  References:  Babcock  1919,  Hammer  1969,  Kiviat 
1980. 
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tinkpot 

'ternotherus  odoratus) 


^GE:  Atlantic  coast,  s.  Ontario,  w.  to  the  Mississippi 
er,  s.  to  c.  Texas,  s.  Florida.  Absent  from  n.  New  En- 
bd. 

ATiVE  Abundance  in  New  England:  Common. 

BITAT:  Permanent  bodies  of  water:  still,  shallow,  clear 
iBS,  ponds,  and  rivers,  muddy  bottoms  preferred.  Fre- 

sntly  found  in  reservoirs  (M.  Klemens,  personal  com- 
nnication).  Refrains  from  using  temporary  water 
c  rres.  Formerly  thought  to  refrain  from  using  water 
.'.i  fluctuating  levels.  Not  in  streams  at  higher  eleva- 
i(|is  in  the  East.  Large  populations  found  in  areas  with 
il|indant  aguatic  vegetation  (Pope  1939:39).  Scattered 
eprds  for  occurrence  in  marshes,  swamps,  bogs, 
I'lighs  (Pope  1939:39).  Usually  gregarious  when  hiber- 
liing  in  bottom  mud,  debris,  beneath  rocks  in  river  bot- 
Ojis,  or  m  river  banks  when  the  temperature  falls  below 
CC(50°F)(Caglel942). 

)i;ciAL  Habitat  Requirements:    Permanent    water 

)(ilies.  Exclusively  aguatic  except  when  laying  eggs. 

\  E/SlZE  AT  Sexual  Maturity:  Stinkpots  in  the  northern 
Ji'tions  of  the  range  mature  more  slowly  than  individ- 
i<^  in  the  southern  regions.  Males  at  3  or  4  years,  fe- 
nles  at  2  to  7  years  (Tinkle  1 96 1 ) ,  or  perhaps  at  9  to  11 
'frs(Risely  1932). 

. :  iNG  Period:  April  to  October,  peak  m  April  to 
^  ■,  September  to  October. 

X: ;  Deposition:  May  to  August,  peak  m  June.  Eggs  laid 
nhuck,  rotted  logs,  stumps,  sandy  soil,  grass,  or  on  the 
fijund  at  lake  margins. 


Clutch  Size:  1  to  9  eggs  (highest  numbers  in  North) ,  typ- 
ically 3  to  6. 

Incubation  Period:  60  to  90  days  (Barbour  1971:162), 
35  to  40  days  (Edgren  1960). 

Egg  Hatch:  September  to  October  (m  North).  Gregari- 
ous nesting  habits,  often  malodorous. 

Home  Range/Movement :  Overland  movements  proba- 
bly seasonal  or  forced  (Ernst  and  Barbour  1972:40).  Av- 
erage home  range  is  0.06  acre  (0.02  ha)  for  males  and 
0.12  acre  (0.05  ha)  for  females  in  Oklahoma.  Overland 
movements  ranged  from  166  to  227  feet  (35.4  to  69.2  m) 
for  males,  and  1 13  to  146  feet  (34.4  to  44.5  m)  for  females 
(Mahmoud  1969).  Exhibited  homing  behavior  in  Michi- 
gan—  1 3  out  of  28  released  individuals  traveled  up  to  700 
feet  (213  m)  to  initial  capture  points  (Williams  1952). 

Food  Habits/Preferences:    Principally   carnivorous, 

feeds  along  the  bottom  for  snails,  clams,  aguatic  insects 
and  their  larvae,  particularly  dragonfly  nymphs  and 
caddisfly  larvae  (Lagler  1943),  minnows,  worms,  tad- 
poles, and  fish  eggs  (Babcock  1919:36).  While  scaveng- 
ing, plants  and  algae  as  well  as  carrion  are  eaten.  Car- 
rion accounted  for  40  percent  of  the  diet  by  volume  for  73 
individuals  in  Michigan  (Lagler  1943). 

Comments:  Also  called  the  musk  turtle.  Often  basks  well 
out  of  water  on  horizontal  limbs  of  slanting  trees  along 
the  water's  edge.  Highly  aguatic;  activity  periods  in 
morning  and  evening  in  Oklahoma  (Mahmoud  1968).  In- 
dividuals freguently  covered  with  algae  growth. 


Key  References: 
1969. 


Ernst  and  Barbour   1972,   Mahmoud 
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Spotted  Turtle 

(Clemmys  guttata) 


RANGE:  Southern  Marine  to  s.  Quebec  w.  to  Lake  Michi- 
gan, n.  half  of  Ohio  to  e.  portion  of  Virginia  s.  to  n.  Flor- 
ida. 

Relative  Abundance  in  New  England:  Uncommon  to 
rare. 

HABITAT:  In  unpolluted,  small  shallow  bodies  of  water 
such  as  woodland  streams,  wet  meadows,  bog  holes, 
small  ponds,  marshes,  swamps,  roadside  ditches,  and 
brackish  tidal  creeks.  In  Rhode  Island,  found  in  salt 
marshes  and  small  bogs  or  ponds  with  adjacent  dry  up- 
land oak-pine  forest  (C.  Raithel,  personal  communica- 
tion). Prefers  areas  with  aquatic  vegetation.  Hides  in 
mud  and  detritus  at  bottom.  Wanders  over  land.  Basks 
along  water's  edge  on  brush  piles  in  water  (T.  Graham, 
personal  communication)  and  on  jogs  or  vegetation 
clumps.  Often  found  in  cranberry  bogs.  Hibernates  in 
muddy  bottoms  during  the  coldest  winter  months.  May 
aestivate  during  hottest  periods  of  summer  (T.  Tyning, 
personal  communication). 

Special  Habitat  Requirements:  Unpolluted  shallow  wa- 
ter. 

Age/Size  at  Sexual  Maturity:  Males  about  83.4  mm 

plastron  length,  females  about  80.8  mm  plastron  length 
in  Pennsylvania  (Ernst  and  Barbour  1972:73). 

Breeding  Period:  March  to  May,  peak  usually  June. 

Egg  Deposition:  June  to  July.  Eggs  usually  laid  in  well- 
drained  soil  of  marshy  pastures,  or  in  tussocks  (M.  Kle- 
mens,  personal  communication). 


Clutch  Size:  1  to  8  eggs  (Adler  1961),  average  3  to  5. 

Incubation  Period:  70  to  83  days. 

Eggs  Hatch:  Late  August  (Ernst  and  Barbour  1972:7^ 
to  September  (Finneran  1948).  Overwintering  in  ne; 
may  occur. 

Home  Range/Movement:  For  adults  m  Pennsylvani 
marsh  range  averaged  1.3  acre  (0.5  ha)  according  t 
Ernst  (1968b);  moved  less  than  0.5  mile  (0.8  km)  (Erni 
1968a).  Females  migrate  outside  of  home  range  to  nei 
(Ernst  1970). 

Food  HabitS/PrEFERENCES:  Omnivorous.  Eats  crustc 
ceans,  moUusks,  spiders,  earthworms,  aguatic  insect; 
and  other  invertebrates;  occasionally  takes  frogs  an 
tadpoles,  small  fish,  carrion,  and  vegetable  matter.  Foo 
taken  only  under  water. 

Comments:  Overcollecting,  coupled  with  draining  an 
filling  of  swamps  (and  possibly  pollution),  is  depletin 
the  population.  A  strongly  diurnal  species  (Graham  an 
Hutchinson  1979). 

Key  References:  Ernst  1972a,  Ernst  and  Barbour  197: 
Stewart  1974. 
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og  Turtle 

llemmys  muhlenbergh) 


[WGE:  Scattered  colonies  through  New  York,  s.  to  ne. 
dryland,  s.  Virginia,  w.  North  Carolina  and  Georgia. 

ATivE  Abundance  in  New  England:  Endangered 

3.  Department  of  Interior  1980). 

LjITAT:  Unpolluted  open  sphagnum  bogs  or  wet  mead- 
sluggish  clear  meadow  streams  with  muddy  or 
iTky  bottoms  (Zappalorti  et  al.  1979).-^  Frequents  shal- 
rjmeandering  waterways  in  swamps  and  wet  meadows. 
ijConnecticut,  associated  with  open  canopy  and 
apareous  wetlands  (M.  Klemens,  personal  communica- 
c ).  Hibernates  midautumn  to  late  March  or  April.  Hi- 
'diaculum  is  in  a  subterranean  rivulet  or  seepage  area 
m  continually  flowing  water  in  New  Jersey  (Zappalorti 
v\  Farrell  1980).''  Commonly  basks  in  spring  and  early 
uimer.  In  New  Jersey  bogs,  individuals  found  basking 
njedge  grass  tussocks  or  in  open  shallow  pools  (Zappa- 
si  etal.  1979). 


iFjiAL  Habitat  Requirements:  Abundance  of  grassy 

TJiossy  cover,  high  humidity,  and  full  sunlight. 


'ZJDpalorti,  R.  T.;  Farrell,  R.  F.;  Zanelli,  E.  M.  1979.  The 
JQogy  and  distribution  of  the  bog  turtle,  Clemmys 
rijlenbergii  (Schoepff ) ,  in  New  Jersey,  Ft.  2.  Report  to  the 
*Jw  Jersey  Dept.  of  Environ.  Protection,  Endangered  and 
^cjgame  Spec.  Proj.,  Federal  Aid  Prog,  and  Herpetologi- 
:aAssociates.  JJA  Rept.  No.  79.02,  Vol.  1,  38  pp.  Unpub- 
isjsd. 

^^jpalorti,  R.  T.;  Farrell,  R.  F.  1980.  An  ecological  study 
jf  16  bog  turtle,  Clemmys  muhlengergii,  Schoepff  (Rep- 
il ,  Testudines,  Emydidae),  in  New  Jersey,  Ft.  3.  Report  to 
h<!New  Jersey  Dept.  of  Environ.  Protection,  Endangered 
Nongame  Spec.  Proj.,  Federal  Aid  Prog,  and  JJerpeto- 
oifcal  Associates.  HA  Rept.  No.  80.01 .  Unpublished. 


Age/Size  at  Sexual  Maturity:  At  5  years  and  plastron 
length  of  75  mm  (Barton  and  Price  1955).  From  6  to  8 
years,  at  plastral  length  of  70  mm  (Ernst  1977). 

Breeding  Period:  Late  April  to  early  June. 

Egg  Deposition:  June  to  July,  often  in  tussocks  or  on  top 
of  sphagnum  in  open,  sunny  areas  on  bogs  (Zappalorti  et 
al.  1979). 

Clutch  Size:  2  to  5,  typically  2  to  3  (Zappalorti  et  al. 
1979). 

Incubation  Period:  7  to  8  weeks  (Nemuras  1969). 

Eggs  Hatch:  July  to  early  September  (Ernst  and  Bar- 
bour 1972:77-78).  In  northern  locations,  hatchlings  may 
overwinter  m  the  nest. 

HOMERaNGE/MOVEMENT:  Average  range  was  1.28  ha  for 
19  individuals  in  Lancaster  County,  Pennsylvania  (Ernst 
1977).  Ranging  from  0.008  to  0.943  ha,  traveling  through 
wet  runs  (Barton  1957,  cited  m  Ernst  1977:246).  Average 
movement  was  1 2  m  between  recaptures  for  a  male;  when 
displaced,  the  same  individual  moved  0.4  km  in  1  day 
returning  to  initial  point  of  capture  (Ernst  and  Barbour 
1972:79). 

Food  HabITS/PreFERENCES:  Omnivorous.  Eats  berries 
(20  percent),  insects  (80  percent),  (Surface  1908:158), 
also  slugs,  earthworms,  crayfish,  frogs,  snakes,  nestling 
birds,  seeds  of  pondweeds  and  sedges,  snails,  carrion; 
availability  determines  food  consumption  (Barton  and 
Price  1955).  Forages  on  land  and  under  water. 
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Bog  Turtle  (Continued) 

(Clem  my s  muhlenbergu) 


COMMENTS:  Formerly  named  Muhlenberg's  turtle.  May 
aestivate  during  dry  summer  months  (Ernst  and  Barbour 
1972:77).  Seldom  active  during  the  hottest  part  of  the  day 
(Zappalorti  and  Farrell  1980).  OvercoUection  of  this  spe- 
cies is  a  problem,  and  locality  information  should  be  re- 
ported with  discretion  to  prevent  exploitation.  Formerly 
abundant;  population  decreases  related  to  wetland 
drainage  and  fill. 

Key  References:  Barton  and  Price  1955,  Bury  1979, 
Ernst  and  Bury  1977,  Zappalorti  et  al.  1979,  Zappalorti 
and  Farrell  1980. 
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7ood  Turtle 

'Jemmys  insculpta) 


,[■:.  Nova  Scotia  w.  through  the  Great  Lakes  region 
".  Minnesota.  In  the  East  extending  s.  to  n.  Virginia. 

I.ATIVE  Abundance  in  New  England:  Once  common, 

pulation  dechning. 


hBITAT:  Frequents  slow-moving  meandering  streams 
vth  sandy  bottoms  and  overhanging  alders  (T.  Graham, 
rsonal  communication).  Basks  during  morning  hours 
ajjng  banks  of  streams.  Disperses  from  water  sources 
dring  summer  months  to  fields,  woods,  and  roadsides. 
Fstncted  to  hardwood  forest  areas  m  New  Jersey  (Far- 
r  1  and  Zappalorti  1979);^  pine  barrens  area,  Rhode  Is- 
l(id  (Tucker,  personal  observation). 

Fturns  in  fall  to  streams  to  hibernate  m  muddy  banks 
ay  bottoms  through  late  March  to  April.  Have  been 
f(ind  hibernating  in  holes  m  stream  banks  (T.  Graham, 
pjrsonal  communication),  m  decaying  vegetation  of 
wods  and  trout  streams  with  deep  pools  (M.  Klemens, 
Pjrsonal  communication).  Will  also  use  abandoned 
njiskrat  burrows;  some  use  same  hibernaculum  each 
yar  (Farrell  and  Zappalorti  1979). 


iCiAL  Habitat  Requirements:  Wooded  nver  banks; 

n  sandy  nesting  areas. 


/.i:  Size  AT  Sexual  MATURITY:  Seems  to  vary  geograph- 
i<illy  and  between  individuals.  In  New  Jersey,  speci- 
njns  at  165  mm  carapace  length,  aged  between  7  and  8 
yprs  were  thought  to  be  sexually  mature  (Harding  and 
Epomer  1979).  About  10  years  and  160  mm  carapace 
Wgth  m  Michigan  (Harding  1977). 


rreli,  R.  F.;  Zappalorti,  R.  T.  The  ecology  and  distribu- 
of  the  wood  turtle,  Clemmys  insculpta  (LeConte),  New 
;ey,  Pt.  1 .  (Preliminary  report  on  a  research  contract  be- 
en the  New  Jersey  Dept.  of  Environ.  Protection,  Endan- 
ed  and  Nongame  Species  Pro] . ,  Nat.  Audubon  Soc.  and 
petological  associates  No.  79.03.)  Unpublished. 


Breeding  Period:  March,  May,  October  (Ernst  and  Bar- 
bour 1972:82),  when  stream  temperature  reaches  about 
15°C  (59°F)  (Farrell  and  Zappalorti  1979). ^  Mating  oc- 
curs m  shallow  water. 


Egg  Deposition:  May  to  June.  Eggs  laid  in  prepared  de- 
pressions m  open  areas  with  sandy  soils  or  gravel,  not 
necessarily  near  water. 

Clutch  Size:  4  to  12  eggs  (Carr  1952: 122),  averages  8  to 
9  (Farrell  and  Zappalorti  1979)  5  to  18  in  Michigan 
(Harding  1977). 

Incubation  Period:  77  days  (Allen  1955);  58  to  69  days 
in  laboratory  (Farrell  and  Zappalorti  1980). 

Eggs  Hatch:  August  to  October.  Hatchlings  may  over- 
winter in  the  nest  m  northern  parts  of  range. 

Home  Range/Movement:  One  male  moved  an  average 
of  90  mm  for  three  recaptures,  onefemale  was  found  15  m 
from  initial  capture  point  (Ernst  and  Barbour  1972:83). 
Exhibited  fidelity  to  a  particular  stream  or  brook  in  New 
Jersey  (Farrell  and  Zappalorti  1979),  and  Pennsylvania 
(Strang  1983);  mean  home  range  was  447  m  for  10  indi- 
viduals m  lowland  forest. 

FOODHABITS/PREFERENCES:  Omnivorous.  Eats  young  ve- 
getation, grass,  moss,  mushrooms,  berries,  insects  and 
their  larvae,  worms,  slugs,  snails  (Surface  1908:161- 
162);  also  carrion,  tadpoles,  frogs,  and  fish.  Feeds  in  wa- 
ter or  on  land. 


"Farrell,  R.  F.;  Zappalorti,  R.  T.  An  ecological  study  of  the 
wood  turtle,  Clemmys  insculpta  (LeConte),  (Reptilia,  Tes- 
tudines,  Emydidae)  in  northern  New  Jersey,  Pt.  2.  (Report  to 
the  New  Jersey  Dept.  of  Environ.  Protection,  Endangered 
and  Nongame  Species  Proj.,  Herpetological  Assoc.  Rep. 
No.  80.02.)  Unpublished. 
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Wood  Turtle  (Continued) 

(Clemmys  insculpta) 


Comments:  Formerly  thought  to  be  one  of  the  most  ter- 
restrial turtles,  actually  found  equally  in  water  and  on 
land.  Lives  in  large  groups  or  colonies  (Farrell  and  Zap- 
palorti  1979).  Diurnal.  Development  of  v/ooded  river 
banks  and  widespread  commercial  collection  are  factors 
contributing  to  population  decline.  Not  tolerant  of  pollu- 
tion. Young  not  often  encountered. 

Key  References:  Ernst  1972b,  Farrell  and  Zappalorti 
1979. 
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astern  Box  Turtle 

'err ape ne  c.  Carolina) 


NGE:  Southeastern  Maine  and  the  Thousand  Island  re- 
m  of  New  York  w.  to  the  Mississippi  River,  c.  lUmois 
ds.  to  n.  Florida. 

LATivE  Abundance  in  New  England:  Locally  com- 

m,  more  abundant  farther  south;  declining  in  many 
;as. 


IBITAT:  Woodlands,  field  edges,  thickets,  marshes, 
gs,  stream  banks;  typically  found  m  well-drained  for- 
sj  bottomland  (Stickel  1950).  Young  semiaguatic.  Has 
'apn  observed  swimming  in  slow-moving  streams  and 
ptids.  Found  chiefly  in  open  deciduous  forests  (N. 
G'een,  personal  observation).  Also  found  on  mountain 
sjpes  in  Massachusetts  (T.  Tyning,  personal  communi- 
c';ion).  During  hot  dry  weather  may  rest  in  mud  or  water 
o;  burrow  under  logs  or  decaying  vegetation  for  ex- 
tended periods.  When  not  active,  rests  in  brush  piles  and 
tickets.  Hibernates  from  depths  of  several  inches  to  2 
fe-t  (0.6  m)  below  surface  m  loose  soil,  decaying  vegeta- 
tin,  mud,  or  in  stream  banks  from  late  fall  to  April. 

SpiciAL  Habitat  Requirements:  Old  fields,  powerlme 

cjarings,  ecotones  with  sandy  soils  favored  (M.  Kle- 
H'ns,  personal  communication). 

A.E/SiZE  at  Sexual  Maturity:  4  to  5  years  in  Kentucky, 
(Inst  and  Barbour  1972:43),  5  to  10  years  in  Indiana 
(knton  1972:165). 

BpEDING  Period:  After  emerging  from  hibernation  m 
Aril,  sometimes  continuing  to  fall.  Females  may  lay  via- 
b'  eggs  for  up  to  4  years  after  mating  (Ewing  1943). 

E,G  DEPOSITION:  June  to  July  in  the  Northeast.  Females 
o 

S( 

rr 


n  seen  crossing  roads  in  Massachusetts  and  New  Jer- 
during  nesting  season  (T.  Graham,  personal  com- 
nication). 


CUTCH  Size:  3  to  8  eggs,  average  4  to  5. 


Incubation  PERIOD:  87  to  89  days  (Allard  1935,  cited  in 
Carr  1952:146). 

Eggs  Hatch:  August  to  September,  hatchlmgs  may 
overwinter  in  nest. 

Home  Range/Movement:  From  150  to  750  feet  (45.7  to 
228.4  m);  12  individuals  averaged  movement  of  390  feet 
( 1 18.8  m)  on  Long  Island  (Breder  1927).  For  62  individ- 
uals m  mixed  woodlands  and  open  habitat  on  Long  Is- 
land, average  range  was  less  than  750  feet  (228.4  m)  as 
reported  by  Nichols  (1939).  Stickel  (1950)  reported  aver- 
age diameter  of  350  feet  (106.6  m)  in  Maryland.  One  in- 
dividual was  found  within  0.25  miles  (0.4  km)  from  point 
of  release  60  years  previously  (Allen  1868,  cited  in  Bab- 
cock  1919:412).  Maintains  same  home  range  for  many 
years,  occasionally  leaves  normal  home  range  for  ran- 
dom wandering  of  egg  laying  (Stickel  1950).  Homing  in- 
stinct displayed  by  45  out  of  60  turtles  (Nichols  1939). 

FOODHABITS/PREFERENCES:  Younger  individuals  chiefly 
carnivorous,  older  individuals  more  herbivorous.  Food 
items  include  animals  such  as  earthworms,  slugs,  snails, 
insects  and  their  larvae,  particularly  grasshoppers, 
moths  and  beetles;  crayfish,  frogs,  toads,  snakes,  and 
carrion;  vegetable  matter  such  as  leaves,  grass,  bugs, 
berries,  fruits  and  fungi. 

COMMENTS:  Terrestrial  and  diurnal.  Digs  into  leaf  litter 
toward  end  of  day.  Bisection  of  habitat  by  roads  can  re- 
duce or  destroy  populations.  The  reversion  of  much  agri- 
cultural land  to  woodland  may  be  a  beneficial  change  to 
populations  (M.  Klemens,  personal  communication).  Es- 
timated age  at  full  growth  is  20  years.  May  live  60  to  80 
years  (Nichols  1939).  Some  individuals  may  live  more 
than  100  years  (Graham  and  Hutchinson  1969). 

Key  REFERENCES:  Carr  1952,  Ernst  and  Barbour  1972, 
Stickel  1950. 
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Map  Turtle 

(Graptemys  geographica) 


RANGE:  Lake  Champlain  to  the  Greak  Lakes  w.  to  the 
Mississippi  drainage  to  e.  Minnesota,  s.  to  Louisiana  and 
nw.  Georgia.  Along  Susquehanna  drainage.  Introduced 
to  Delaware  River.  Nests  as  far  south  as  Poughkeepsie, 
Dutchess  County,  New  York. 

Relative  Abundance  in  New  England:  Uncommon  and 

of  limited  distribution. 

HABITAT:  Aquatic,  inhabiting  rivers  and  lakes.  Prefers 
large  bodies  of  water  with  soft  bottoms  and  aquatic  vege- 
tation. Hibernates  in  mud  of  shallow  water  from  late  fall 
to  early  spring.  May  be  active  on  or  under  ice.  Gregari- 
ously basks  on  logs  or  rocks  or  along  beaches  and  grassy 
shores.  In  Michigan,  found  in  riffles  of  pebble-bottom 
streams  that  have  interspersed,  deeper,  muddier  pools 
(M.  Klemens,  personnel  communication).  Move  from 
shallow  bays  to  nesting  areas  and  reenter  bays  to  over- 
winter in  Quebec  (Gordon  1980). 

Special  Habit  Requirements:  Water  bodies  with  muddy 

or  soft  bottom  substrate. 


Egg  Deposition:  May  to  July,  peak  mid-June.  Nesting 
season  begins  in  mid-June  in  Quebec  and  averages  2 
weeks  in  duration  (Gordon  1980).  Nests  made  m  soft 
sand  or  soil  away  from  beaches. 

Clutch  Size:  10  to  16  eggs  (Cahn  1937),  typically  12  to 
14  eggs.  More  than  one  clutch  may  be  laid. 

Eggs  Hatch:  Late  August  to  early  September  (Carr 
1952: 199),  some  may  overwinter  in  the  nest. 

HoMERANGE/MoVEMENT:  Unreported. 

Food  Habits/Preferences:  Aquatic  feeders— snails  and 

clams  are  the  major  components  of  the  diet;  other  small 
mollusks,  crayfish,  vegetable  matter,  fish,  insects,  and 
carrion  are  eaten  (Carr  (1952:  199). 


Key  References:  Evermann  and  Clarke 
1906. 


.916,  Newman 


Age/Size  at  Sexual  Maturity:  Females  at  7.5  inches 

(190.5  mm)  and  larger  (Newman  1906,  cited  in  Pope 
1939:169). 

Breeding  Period:  April  and  autumn  (Ernst  and  Barbour 
1972:110). 
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ed-eared  Slider 

^>eudeTnys  scripta  elegans) 


GE:  Central  Ohio  w.  to  se.  Iowa,  s.  into  New  Mexico, 
as,  Alabama  and  w.  Tennessee.  Feral  m  parts  of  the 
:heast. 

ATivE  Abundance  in  New  England:  Locally  com- 


"bitaT:  Ponds,  shallow  areas  of  lakes,  creeks  and 
rjnage  ditches.  Hibernates  when  water  temperature 
rps  below  10°C  (50°F).  Sometimes  occupies  muskrat 
urows  or  hollow  stumps. 

ppiAL  Habitat  Requirements:    Quiet   water   with 

u3dy  bottom,  abundant  vegetation,  projecting  sub- 
:r:e,  such  as  logs  or  rocks  for  basking. 

lQ/Size  at  Sexual  Maturity:  Plastron  length  for  males 
O5  100  mm,  for  females  150  to  195  mm. 

IR^DING  PERIOD:  Unreported. 

,G;  DEPOSITION:  April  to  mid-July.  Females  may  be  ca- 
laie  of  reproducing  for  40  to  50  years.  Average  longev- 
Tliay  be50to75years  (Cagle  1950).  Female  excavates 
:e;;hole  in  earth,  deposits  eggs  and  seals  hole  with  mud 
n«debris.  May  move  a  mile  ( 1 .6  km)  from  water  to  find 
uijible  nest  site. 

>LTCH  SIZE:  2  to  22,  typically  5  to  10.  1  to  3  clutches  per 
ec3n. 

NCiBATION  PERIOD:  68  to  70  days  (Pseudemys  scripta 
rodii  incubated  in  laboratory,  Cagle  1950). 


Eggs  Hatch:  July  1  to  mid-September  (Illinois  and  Loui- 
siana). 

HOMERANGE/MOVEMENT:  Most  sliders  (n  =  1 ,006)  inhab- 
iting a  drainage  ditch  m  Mississippi  River  floodplain  re- 
mained within  one-half  mile  (0.8  km)  of  release  site 
(Cagle  1944:24). 

FOODHABITS/PREFERENCES:  Omnivorous.  Take  tadpoles, 
crayfish,  mollusks,  large  larvae  of  aguatic  insects,  small 
fish  (Cahn  1937). 

COMMENTS:  Possibly  feral  in  Maryland  (Cooper  1959). 
Active  from  late  April  until  October  m  Illinois.  Highly 
aguatic,  avoids  land  except  when  laying  eggs.  Aesti- 
vates  in  mud  when  temperatures  exceed  31  °C  (89°F) 
(Cagle  1950). 

Key  REFERENCES:  Cagle  1950,  Cahn  1937,  Cooper  1959, 
Webb  1961. 
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Plymouth  Redbelly  Turtle 

(Pseudemys  rubriventris  bangsi) 


RANGE:  Plymouth  County,  Massachusetts.  Recently, 
skeletal  remains  and  a  shell  found  in  Ipswich,  Essex 
County,  Massachusetts  (Graham  1982). 

Relative  Abundance  in  New  England:  Endangered 

(federal  list). 

Habitat:  Ponds  of  different  sizes  in  Plymouth  County. 
Frequents  shallow  coves  (Graham  1971a). 

Special  Habitat  Requirements:  Muddy-bottomed  shal- 
lows with  abundant  aquatic  vegetation,  especially  milfoil 
{MyriophyJJum)  and  bladderwort  [Utricularia)  (Graham 
1980). 

Age/Size  at  Sexual  Maturity:  Probably  not  reached 

during  first  9  years  (Graham  1971a).  Average  life  span 
estimated  at  40  to  55  years  (Graham  1980). 

Breeding  Period:  Probably  early  spring  and  fall  (T. 
Graham,  personal  communication). 

Egg  Deposition:  Mid-June  to  early  July.  Prefer  to  nest  in 
disturbed  sites  (T.  Graham,  personal  communication). 

Clutch  Size:  Range  12  to  17  eggs  —  average  14.5  (T. 
Graham,  personal  communication). 

Eggs  Hatch:  Probably  September,  fall  (T.  Graham, 
personal  communication),  July  if  they  overwinter.  Aver- 
age hatching  time  of  75  days  for  17  eggs  incubated  in  a 
laboratory  at  29°C  (84°F)  (Graham  1971b).  If  hatchlmgs 
overwinter,  emerge  during  the  following  July. 


Home  Range/Movement:  Unknown  but  wanders  on  lane 
especially  during  fall  and  late  spring.  Found  0.5  to  2.( 
miles  (0.8  to  3.2  km)  from  water  on  occasion.  Signific- 
ance of  wandering  unknown  (T.  Graham,  personal  com- 
munication). 

Food   Habits/Preferences:    Primarily    herbivorous, 

feeding  mainly  on  milfoil,  also  feeds  on  bladderwor 
(Graham  1980)  and  arrowhead  {Sagittaria)  (Graharr 
1971a).  Dietary  shift  to  crayfish  in  fourth  season  (Gra- 
ham 1971a). 

Comments:  Basks  during  early  morning  hours  on  ele- 
vated sites  or  in  water  by  floating  or  resting  on  weed  mati 
(Graham  1980).  Discovered  in  Plymouth,  Massachu- 
setts, in  1869  (Lucas  1916).  Population  estimate  abou*. 
200  to  300  in  Plymouth  County  (T.  Graham,  persona 
communication) . 

Key  References:  Graham  1971a,  1971b,  1980;  Laze) 
1976. 
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istern  Painted  Turtle 

hrysemys  p.  picta) 


GE:  Nova  Scotia  to  ne.  New  York,  to  Cape  Hatteras 
r]  inland  to  e.  Alabama.  In  the  Northeast  merges  with 
me  of  the  Midland  painted  turtle. 

IJATIVE  Abundance  in  New  England:  Common,  often 

tjndant. 

[i'.ITAT:  Quiet,  shallow  ponds,  marshes,  woodland 
els,  rivers,  lake  shores,  wet  meadows,  bogs,  and  slow- 
K.'ing  streams.  Sometimes  in  brackish  tidal  waters,  salt 
lilshes  (Pope  1939:183).  Stagnant  and  polluted  waters 
r'sometimes  inhabited  (Smith  1956: 150).  When  in  wa- 
311  usually  remains  in  submerged  vegetation.  Basks  on 
rrlU  hummocks,  logs,  rocks,  sometimes  congregating 
large  groups.  Hibernates  by  burrowing  into  mud  or 
leayed  vegetation  of  pond  bottoms. 

p  ;iAL  Habitat  Requirements:  Aguatic  habitat. 

lG|/SIZE  at  Sexual  Maturity:  Correlated  with  size,  in 
liiiigan  males  exceeded  81  mm  plastron  length,  fe- 
laes  ranged  from  1 10  to  120  mm  (Gibbons  1968a). 

;r;ding  Period:  March  to  mid-June  and  fall  (Gibbons 
9(}a).  Peak  in  April  in  Connecticut  (Carr  1952:218). 


Deposition:  May  to  July.  Nest  sites  withm  a  few 

s  of  water  (Cahn  1937,  cited  in  Smith  1961 :  140),  or 

one-half  mile  away  (T.  Tyning,  personal  communi- 


,G 
ai 

P 

atfn). 


Incubation  Period:  72  to  80  days  (Ernst  and  Barbour 
1972:143).  63  days  (Lynn  and  vonBrand  1945).  Hatch- 
lings  from  late  clutches  may  overwinter  in  the  nest.  Nests 
are  often  destroyed  by  raccoons  and  skunks. 

Eggs  Hatch:  Late  August  to  early  September,  m  Con- 
necticut (Fmneran  1948). 

Home  Range/Movement:  Displays  short-distance  hom- 
ing ability;  fewer  than  15  percent  moved  more  than  100 
m  in  a  marsh  in  Michigan  (Gibbons  1 968a) .  Average  dis- 
tance traveled  was  1 12  m  in  a  shallow  bay  of  a  Wisconsin 
lake;  70  percent  of  the  turtles  did  not  travel.  Individuals 
may  remain  in  the  same  locality  for  years  if  conditions 
are  favorable  (Pearse  1923). 

Food  HABITS/PREFERENCES:  Aguatic  insects,  snails, 
small  fish,  tadpoles,  mussels,  carrion,  and  aguatic  plants 
taken  by  foraging  along  the  bottom.  Diet  usually  about 
50  percent  vegetation. 

Comments:  Diurnal.  Emerges  from  hibernation  in  late 
March  or  early  April  in  Massachusetts  (Graham  1971a). 

Chrysemys  p.  picta  and  C.  p.  marginata  intergrade  in 
the  Northeast.  Intergrades  accounted  for  79  percent  of 
89  individuals  examined  from  the  Delaware  Water  Gap 
in  New  Jersey  (Stem  1980).^ 

Key  REFERENCES:  Carr  1952,  Ernst  1971,  Ernst  and  Bar- 
bour 1972,  Gibbons  1968a. 


.^LTCH  Size:  2  to  11  eggs,  females  may  lay  2  clutches 
Gpbons  1968a),  typically  5  to  6  eggs. 


^Stein,  R.  J.  Species  account  form  for:  Second  symposium 
on  endangered  and  threatened  plants  and  animals  of  New 
Jersey.  Unpublished. 
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Midland  Painted  Turtle 

(Chrysemys  picta  marginata) 


RANGE:  New  Hampshire,  s.  Quebec  and  Ontario  to  e. 
Wisconsin.  Through  c.  Illinois  s.  to  Tennessee.  Vermont 
and  New  York  s.  to  w.  of  the  Shenandoah  River. 

Relative  Abundance  in  New  England:  Intergrades  with 

C.  p.  picta  are  abundant. 

HABITAT:  Quiet  water,  preferably  shallow  areas  with 
dense  vegetation.  Tolerant  of  some  industrial  pollution. 
Basks  in  groups  on  sunlit  logs.  Sometimes  found  away 
from  water.  Usually  hibernates  in  muddy  bottoms  of 
ponds,  but  has  been  reported  active  yearlong. 

Special  Habitat  REQUIREMENTS:  Aguatic  habitats. 
Age/Size  at  Sexual  Maturity:  5  years  for  males,  6  to  7 

years  for  females  (Pope  1939: 185). 

Breeding  Period:  Early  spring  after  emerging  from  hi- 
bernation; fail  matings  have  been  reported. 

Egg  Deposition:  June  to  July.  Eggs  often  laid  in  high 
banks. 

Clutch  Size:  3  to  10  eggs,  average  5  to  8. 

Eggs  Hatch:  Hatchlings  emerge  in  September  or  the 
next  spring  (Smith  1961 :  140). 

Home  Range/Movement:  Average  summer  movement 
within  a  pond  about  90  m.  Movements  have  been  divided 
into  three  types:  initial  emigration  in  the  spring  of  63  to 
144  m  from  hibernation  ponds  to  other  ponds  with  mats  of 


floating  vegetation;  late  summer  movements  of  86  to  S 
m,  back  to  hibernation  ponds;  and  late  autumn  mov 
ments  of  88  to  130  m  to  deep  water  areas  in  Michigc 
(Sexton  1959).  Sixty  percent  of  the  individuals  studied 
a  Michigan  lake  exhibited  homing  behavior  (Williar 
1952). 

Food  HABITS/PREFERENCES:  Aguatic  vascular  plani 
seeds,  algae,  and  invertebrates  including  crustacear 
mollusks,  insects  and  theii  larvae,  and  worms.  Alsotak 
carrion,  fish,  and  frogs.  Aguatic  plants  accounted  f 
more  than  60  percent  of  the  diet  and  insects  about 
percent  in  Michigan  (Lagler  1943). 

COMMENTS:  In  New  England  there  are  no  Midland  tur 
populations  perse.  Individuals  are  part  of  an  intergra 
swarm.  Information  provided  in  this  account  is  based 
references  for  Chrysemys  picta  marginata  where  inte 
grades  do  not  occur.  In  New  England,  Chrysemys  pic 
marginata  and  C.  p.  picta  life  history  and  habitat  inf( 
mation  are  the  same  (M.  Klemens,  personal  communic 
tion).  Diurnal. 

Key  REFERENCES;  Carr  1952,  Sexton  1959,  Smith  1961. 
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landing's  Turtle 

Emydoidea  blandingii) 


ANGE:  Scattered  colonies  in  New  York,  New  Hamp- 
lire,  and  e.  Massachusetts.  Southern  Quebec  across 
e  Lake  States  to  c.  Minnesota,  s.  to  Iowa  and  c.  IlUnois. 
Dotted  occurrence  from  Nova  Scotia  to  Ohio. 

iLATivE  Abundance  in  New  England:  Populations  Io- 
dized and  distribution  spotty  throughout  its  range  (Mc- 
oy  1973:136.1).  Generally  scarce  to  rare,  locally  abun- 
mt  in  Massachusetts  (Lazell  1972).  An  endangered 
)ecies  in  Canada. 


BITAT:  Shallow  waters  preferred;  marshes,  bogs, 
tches,  ponds,  swamps,  also  in  protected  coves  and  m- 
ts  of  large  lakes  with  abundant  aguatic  vegetation.  May 
ander  overland.  Basks  on  logs,  stumps,  banks.  Active 
,  winter  or  hibernates  in  mud  or  debris. 


j^ECiAL  Habitat  Requirements:  Shallow  waters  with  soft 

|uddy  bottoms  and  aquatic  vegetation. 

\ 

IjGE/SiZE  AT  Sexual  Maturity:  During  12th  year  for 
ales  with  a  plastron  length  of  181  to  190  mm,  Massachu- 
■tts  (Graham  and  Doyle  1977);  males  131  to  190  mm  in 
ichigan  (Gibbons  1968b).  Size  differences  between 
ese  two  populations  probably  due  to  differences  in 
od  quality  and  availability  (Graham  and  Doyle  1977). 

REEDING  PERIOD:  Early  spring  through  October,  most 
[ten  from  March  to  May  (Ernst  and  Barbour  1972:181). 
eak  in  late  April  (T.  Graham,  personal  communica- 
on). 


Egg  Deposition:  June  to  July.  Nests  made  m  sandy  soils 
of  upland  areas. 

Clutch  Size:  6  to  1 1  eggs  (Carr  1952: 136),  typically  8  to 
9  eggs,  clutches  of  9,  13,  and  16  eggs  for  Massachusetts 
females  (T.  Graham,  personal  communication).  Clutch 
of  17  for  a  July  nesting  female  (Graham  and  Doyle  1979). 
Two  clutches  may  be  laid  each  season. 

Incubation  Period:  Unreported. 

Eggs  Hatch:  Autumn  or  next  spring. 

Home  Range/Movement:  Less  than  100  m  for  4  individ- 
uals m  a  marsh  in  sw.  Michigan  (Gibbons  1968b). 

Food  Habits/Preferences :  Crustaceans,  insects,  mol- 

lusks,  fish,  carrion,  aquatic  plants,  succulent  shoots,  and 
berries.  Crustaceans  and  crayfish  account  for  about  50 
percent  of  diet,  insects  more  than  25  percent,  and  other 
invertebrates  and  vegetable  matter  25  percent  (Lagler 
1943). 

Comments:  Escaped  individuals  found  m  Connecticut 
(Lamson  1935).  Primarily  diurnal.  In  Michigan  found  in 
rivers  (M.  Klemens,  personal  communication). 


Key  References:  Gibbons 
1977,  1979,  McCoy  1973. 


1968b,  Graham  and  Doyle 
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Eastern  Spiny  Softshell 

(Trionyx  s.  spiniferus) 


x:^ 


.t0 


Range:  Western  New  York  across  the  Great  Lakes  states 
to  the  Mississippi  River,  n.  Wisconsin  s.  to  the  Tennessee 
River  extending  e.  to  c.  Pennsylvania.  A  disjunct  colony 
occupies  the  Champlain  Valley.  Introduced  into  the 
Maurice  River  system  of  New  Jersey. 

Relative  Abundance  in  New  England:  Uncommon. 

Habitat:  Aquatic,  inhabiting  large  river  systems.  Also 
found  in  lakes  and  ponds.  Intolerant  of  pollution  from 
sewage,  industrial,  or  chemical  wastes  (Minton 
1972:191).  Basks  on  sand  bars,  mud  flats,  grassy 
beaches,  but  will  use  logs,  rocks,  and  other  objects  when 
sandy  or  muddy  banks  are  unavailable  (Williams  and 
Christiansen  1982).  Hibernates  beneath  2  to  3  inches 
(5.1  to  7.6  cm)  of  river  bottom  mudfromOctober  to  April 
in  the  north. 

Special  Habitat  Requirements:  Shallow  muddy  bot- 
toms for  burrowing.  Some  aquatic  vegetation  essential 
(N.  Green,  personal  observation). 

Age/Size  at  Sexual  Maturity:  Females  with  plastron 
length  of  180  to  200  mm,  males  at  90  to  100  mm. 

Breeding  Period:  April  or  May. 

Egg  Deposition:  May  to  August.  Eggs  laid  in  sandy  soil 
or  gravel  beds  near  water's  edge. 

Clutch  Size:  Typically  12  to  18,  with  a  range  of  4  to  32 
eggs  (Ernst  and  Barbour  1972:264). 


Eggs  Hatch:  August  to  October  or  hatchlings  overw 
ter  in  nest. 

Home  Range  Size:  Unreported. 

Food  Habits/Preferences:  Chiefly  carnivorous.  Cr 

fish  and  insects  are  the  major  food  items  with  tadpol 
frogs,  mollusks,  and  fish  eaten  less  frequently;  vegf 
tion  and  other  plant  materials  also  consumed.  Prima 
benthic  feeders  (Williamc  and  Christiansen  1982). 

Comments:  Somewhat  nocturnal. 

Key  References:  Ernst  and  Barbour  1972,  Minton  1^ 
Webb  1973. 
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ive-lined  Skink 

:umeces  fasciatus) 


NGE:  Southern  end  of  Lake  George,  New  York  and  se. 
w  York  s.  to  n.  Florida,  w.  to  c.  Texas.  Northern  limit 
m  Pennsylvania,  Ontario  to  c.  Wisconsin  and  N.  Mis- 
;nri. 


f^ATivE  Abundance  in  New  England:  Rare  m  the 

N|rtheast  through  se.  Connecticut.  Records  for  Massa- 
setts  are  from  Barre  (Storer  1840:19)  and  New 
ford  (Allen  1870:260). 

HbitaT:  Mesic  wooded  areas,  open  or  moderately 
dpse  with  ground  cover.  Most  abundant  around  old 
blldings  and  open  woods.  Freguently  in  damp  spots, 
lider  logs,  rock  piles,  leaf  litter,  sawdust  piles.  Suns  for 
lq|ef  periods  on  warm  days  (Smith  1946:349).  Found  on 
dpn  talus  slopes  in  mixed  deciduous  woodlands.  New 
^ck.  Primarily  terrestrial,  but  will  climb  snags  to  find 
iijects.  Hibernates  from  October  until  mid-March  m  de- 

ing  logs  or  below  the  frost  line,  underground  or  un- 

large  rocks. 

cial  Habitat  Requirements:  Open  woods  with  logs 

d  slash  piles. 


j^5E/Size  at  Sexual  Maturity:  After  second  hiberna- 


tn. 


eeding  Period:  May. 


E;G  Deposition:  Typically  m  June  or  July,  6  to  7  weeks 
er  breeding  (Smith  1956: 193).  Eggs  laid  under  rocks, 

Ijs,  in  rotted  stumps,  m  loose  soil.  Females  usually 
ard  eggs  during  incubation  (Conant  1975:122).  Ad- 


dled eggs  are  ingested;  it  has  been  suggested  that  brood- 
ing females  remove  these  eggs  to  reduce  chances  of  pre- 
dation  (Groves  1982). 

Clutch  Size:  4  to  20  eggs  (Barbour  1971 :209),  typically 
9  to  12.  Younger  individuals  lay  fewer  eggs  (Fitch  1970). 

Home  Range/Movement:  Males  home-range  diameter 
about  90  feet  (27.4  m),  females  about  30  feet  (9.1  m),  ine. 
Kansas  (Fitch  1954,  cited  in  Mmton  1972:210).  Individ- 
uals may  remain  in  same  home  range  or  move  after  em- 
erging from  hibernation. 

Food  Habits/Preferences:  Primarily  insects  and  spi- 
ders, also  snails,  grubs,  small  vertebrates,  including 
young  mice.  Lizards  occasionally  eaten;  will  eat  its  own 
shed  skin. 

Key  References:  Barbour  1971;  Smith  1946,  1956. 
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Northern  Water  Snake 

(Nerodia  s.  sipedon) 


RANGE:  Southern  Maine,  s.  Ontario  to  n.  Wisconsin,  s. 
through  Kansas  to  e.  Colorado,  n.  Oklahoma  to  c.  In- 
diana, Kentucky,  and  Tennessee,  e.  to  North  Carolina 
and  New  England. 

Relative  Abundance  in  New  England:  Abundant  m 

suitable  habitat. 

HABITAT:  Aquatic  and  semiaquatic  habitats.  Common 
around  spillways  and  bridges  where  rocks  provide 
cover,  uncommon  in  deeply  shaded  woodland  swamps 
and  ponds,  probably  due  to  lack  of  basking  sites  (M.  Kle- 
mens,  personal  communication).  Found  in  the  vicinity  of 
rivers,  brooks,  wet  meadows,  ponds,  swamps,  bogs,  old 
quarries.  Inhabits  salt  or  fresh  water  (Wright  and  Wright 
1957:513),  absent  from  heavily  polluted  waters.  Prefers 
still  or  slow-moving  water.  Hibernates  m  crevices  of 
rocky  ledges,  or  in  banks  adjacent  to  water  habitat. 

Special  Habitat  Requirements:  Branches  or  logs  over- 
hanging the  water,  or  boulders  of  dams  and  causeways  in 
reservoirs  (T.  Tyning,  personal  communication). 

Age/Size  at  Sexual  Maturity:  Males  635  to  1 ,  148  mm, 

females  at  650  to  1,295  mm  (Wright  and  Wright 
1957:513). 

Breeding  Period:  April  to  May  and  early  fall. 

Young  PorN:  August  to  early  October,  usually  during 
the  last  half  of  August.  Viviparous. 


No.  of  Young:  10  to  76  young,  average  20  to  40.  Large 
females  have  larger  litters. 

Home  Range/Movement:  One  individual  moved  3i 
feet  (115.8  m)  along  a  river  after  2  years  (Stickel  ar 
Cope  1947).  In  large  ponds  at  an  Indiana  fish  hatcher 
80  percent  were  recaptured  in  the  same  pond,  89  perce 
were  in  the  same  pond  or  an  adjacent  pond.  Snaki 
along  streams  had  larger  home  ranges  (Fraker  1970). 

Food  Habits/Preferences:  Cold-blooded  vertebrate 

fish  account  for  61  percent  of  food  items,  frogs  and  toai 
21  percent,  salamanders  12  percent;  also  insects,  era 
fish,  recently  dead  fish  (Uhler  et  al.  1939).  Fish  accou 
for  more  than  95  percent  of  diet  (Raney  and  Roeck 
1947).  May  occasionally  take  shrews  and  mice. 

Comments:  Frequently  found  basking.  Active  both  d 
and  night. 


Key  References:  Schmidt  and  Davis  194] 
Wright  1957. 


Wright  a 


86 


orthern  Brown  Snake 

toreria  d.  dekayi) 


■.•:.\ 


■iNGE:  Eastern  United  States  from  s.  Maine  and  s.  Can- 

a  w.  to  Michigan,  s.  to  South  Carohna.  Range  overlaps 

It  of  the  Midland  brown  snake.  Reported  from  Somer- 

Co.,  Maine,  October  1984  (C.  Baumgartner  and  R. 

Simecek,  personal  communications). 

^'.ATiVE  Abundance  in  New  England:  Common. 

rBITAT:  Ubiguitous,  found  in  urban  and  rural  areas, 
if  or  moist  situations,  vacant  lots,  parks,  trash  piles. 
VJy  be  abundant  along  railroad  tracks  (T.  Tynmg,  per- 
smal  communication).  In  the  wild,  found  m  damp 
Ajods,  swamps,  clearings,  bogs,  roadsides,  open  fields. 
rriies  under  stones,  banks,  logs,  brush  piles,  leaves. 
dfe  in  old-growth  forests  (J.  Lazell,  personal  communi- 
:Jion).  Hibernates  in  large  groups  from  October  to  No- 
/mber  until  March  or  April;  may  use  ant  hills  or  aban- 
dned  mammal  burrows. 


Home  Range/Movement:  Average  daily  movement  of  10 
to  15  feet  (3.0  to  4.6  m)  on  Long  Island.  Thirteen  of  32 
individuals  displayed  homing  behavior  (Noble  and 
Clausen  1936). 

Food  Habits/Preferences:  Slugs,  snails,  earthworms, 

insects,  minnows,  and  tiny  toads  are  occasionally  eaten. 

Comments:  Formerly  DeKay's  snake.  Commonly  found 
in  aggregations  throughout  the  year  (Noble  and  Clausen 
1936).  May  seem  to  be  scarce  during  July  and  August 
when  it  moves  down  into  soil  to  lower  temperature  zones. 
Degree  of  fossorial  tendency  varies  with  microhabitat 
temperature  preference  (Elick  et  al.  1979).  Active  eve- 
ning to  early  morning;  one  of  the  few  New  England 
snakes  that  is  active  at  night. 

Key  References:  Schmidt  and  Davis  1941,  Wright  and 
Wright  1957. 


A:fE/SlZE  AT  Sexual  Maturity:  At  2  years  (Noble  and 
lusen  1936). 

Seeding  Period:  Late  March  to  April  and  possibly  in 
tl  fall. 

Y 

1 


UNG  BorN:  Late  July  to  August.  Gestation  period  of 
)  to  1 13  days  (Clausen  1936).  Viviparous. 


OFYoUNG:3to27young(Fitch  1970),  typically  14. 


87 


Northern  Redbelly  Snake 

(Sforeria  o.  occipitomaculata) 


RANGE:  Nova  Scotia  to  s.  Manitoba,  s.  to  e.  Texas,  Geor- 
gia, and  throughout  the  Eastern  United  States. 

Relative  Abundance  in  New  England:  Locally  abun- 
dant. 

Habitat:  Moist  woods,  hillsides,  sphagnum  bogs,  up- 
land meadows  and  valleys.  Found  under  surface  debris, 
also  around  abandoned  buildings.  Occurs  at  elevations 
from  sea  level  to  mountains.  Prefers  woodlands:  pine, 
oak-hickory,  aspen,  hemlock  groves  (Wright  and 
Wright  1957:717).  More  frequently  found  in  upland 
woody  ridges.  Occasionally  found  in  damp  meadows, 
marshy  areas,  swamp  and  bog  edges.  Hibernates  from 
fall  to  March  or  April.  Active  through  miid-October  in 
Connecticut  (M.  Klemens,  personal  communication). 

Special  Habitat  Requirements:  Woodlands. 

Age/Size  at  Sexual  Maturity:  Males  182  to  359  mm,  fe- 
males 21 1  to  383  mm  (V/right  and  Wright  1957:718),  at  2 
years  (Blanchard  1937a). 

Breeding  Period:  Probably  after  emerging  from  hiber- 
nation; a  late  summer  or  fall  mating  may  also  occur  (Bar- 
bour 1971:287). 

Young  Born:  August  to  September.  Viviparous. 

No.  OF  YoUNG:  1  to  14  young  (Blanchard  1937a),  typi- 
cally 7  to  8. 

Home  Range/Movement:  l  adult  found  100  feet  (30.4  m) 


from  release  point  in  Michigan  after  7  days  (Blanchai 
1937a). 

Food  Habits/Preferences:    Consumes   slugs,   eart 

worms,  soft  insects  and  larvae,  sowbugs;  occasional 
small  salamanders. 

Comments:  Has  been  found  active  at  all  times  of  day  ar 
evening.  Degree  of  fossorial  behavior  varies  (Elick  at  c 
1979).  Young  commonly  mistaken  for  young  ring-ne; 
or  Northern  brown  snakes. 


Key  References:  Barbour  1971, 

1941 ,  Wright  and  Wright  1957. 


Schmidt   and   Da\ 
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iastern  Garter  Snake 

'hamnophis  s.  sirtalis) 


* 


NGE:  Nova  Scotia  to  e.  Manitoba  s.  to  e.  Texas,  and 
oughout  the  Eastern  United  States.   Intergradation 
h  T.  s.  pallidula  occurs  in  n.  New  England  (Fitch 
1  BO:  270.1). 

Flative  Abundance  in  New  England:  Very  abundant; 

:i!ist  common  and  widespread  snake. 

BITAT:  Ubiguitous,  terrestrial;  found  m  moist  areas, 

est  edges,   stream  edges,   fence  rows,   vacant  lots, 

s,  swamps,  overgrown  yards.  One  specimen  found 

ijder  a  rock  m  a  stream  through  a  dark  hemlock  grove 
.  Klemens,  personal  communication).  Found  in  al- 
st  all  damp  environments,    from   river  bottoms  to 

nluntain  elevations. 

hDernates,  often  gregariously,  in  holes,  rock  crevices, 
rifd,  anthills,  rotted  wood,  uprooted  trees,  house  foun- 
dtions,  and  sometimes  partially  or  completely  sub- 
n-rged  under  streamed  rocks,  from  October  to  March  or 
/iril.  One  of  the  earliest  snakes  to  emerge  from  hiberna- 
tin.  Can  survive  the  winter  above  frost  line  (Bailey 
1|9). 

4e/SIZE  at  Sexual  Maturity:  Females  m  second  year, 
S'ffie  males  the  second  spring  after  birth  (Carpenter 
b2a).  At  400  mm  snout  to  vent  length  for  males  and  500 
nh  for  females  in  Kansas  (Fitch  1965:531). 


EjEEDING  PERIOD:  Concentrated  in  the  first  few  warm 
dys  after  emergence  from  hibernation  m  mid-March  to 
^ty,  also  in  fall  before  hibernation  (Anderson 
1 55: 169).  Mates  at  or  near  hibernation  site. 

'^'UNG  BORN:  July  to  early  September.  Gestation  period 
cp  to  4  months  or  longer  in  cooler  climates  (Blanchard 
adBlanchard  1942).  Viviparous. 


No.  OF  YOUNG:  3  to  85  young,  typically  14  to  40.  Zehr 
(1962)  found  12  to  13  young  was  the  average  in  New 
Hampshire.  Number  of  young  correlated  with  size  and 
age  of  female  (Fitch  1965:558). 

Home  Range/Movement:  Approximately  5  acres  (2.0 
ha),  most  ranges  were  smaller  m  cutover  agricultural 
fields  in  Indiana  (Mmton  1972).  Activity  range  of  about  2 
acres  (0.8  ha)  in  Michigan  woodlands  and  open  fields 
(Carpenter  1952a).  Carpenter  (1952b:250)  defined  ac- 
tivity range  as  an  area  covered  by  an  animal  in  the 
course  of  its  day-to-day  existence,  and  which  lacks  defi- 
nite home  site  or  other  center  of  activity.  Home  ranges  of 
35.0  acres  (14  ha)  for  males  and  22.2  acres  (9.1  ha)  for 
females  were  found  in  mixed  habitat  in  Kansas  (Fitch 
1965:538).  Many  individuals  migrate  from  hibernacula 
to  summer  ranges. 

Food  Habits/Preferences:  Earthworms  account  for  80 

percent  of  food  items,  also  amphibians,  carrion,  fish, 
leeches,  caterpillars,  other  insects,  small  birds,  rodents 
(Carpenter  1952b);  also  slugs,  other  snakes,  mollusks, 
crayfish,  sowbugs  (Hamilton  1951). 

Comments:  Diurnal  but  sometimes  active  at  night  (Min- 
ton  1972:250).  Seeks  cover  under  objects  on  hot  summer 
days.  Pesticides  have  reduced  local  populations  m  New 
York  (Gochfeld  1975). 

Key  References:  Carpenter  1952b;  Fitch  1965,  1980; 
Wright  and  Wright  1957. 
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Maritime  Garter  Snake 

(Thamnophis  sirtalis  paJlidula) 


''■^■iiiJurii-jii'y-^'^'' 


RANGE:  Eastern  Quebec  extending  to  Alberta  in  discon- 
tinuous populations,  s.  to  n.  New  Hampshire,  New  York 
and  n.  Michigan.  Intergrades  with  T.  s.  sirtalis  to  w.  and 
s.  parts  of  range. 

Relative  Abundance  in  New  England:  Unreported. 

Habitat:  Found  in  mature  hardwood  stands,  fir  stands 
with  mixed  understory,  and  along  forest  roads  in  north- 
ern New  Hampshire. 

Comments:  Little  information  available  on  life  history. 

Key  References:  Bleakney  1959,  Fitch  1980. 
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astern  Ribbon  Snake 

^hamnophis  s.  sauritus) 


NGE:  Southern  Maine  to  South  Carohna  and  the  Flor- 
(I  panhandle.   Southern  Indiana  s.   to  e.   Louisiana, 
rthern  hmits  through  s.  Indiana  to  c.  New  England. 

iLATiVE  Abundance  in  New  England:  Generally  com- 

in,  but  uncommon  in  Connecticut  (M.  Klemens,  per- 
il lal  communication). 

[iBITAT:  Semiaquatic,  inhabiting  stream  edges, 
sitimpy  areas,  wet  meadows,  ponds,  bogs,  and  ditches. 
?^pfers  areas  with  brushy  vegetation  at  waters'  edge  for 
:pcealment.  Also  in  damp  or  wet  deciduous  or  northern 

e  forests.  Seldom  far  from  cover  (Carpenter  1952b). 

y  escape  higher  ground  temperatures  in  summer  by 
sfking  shelter  in  shrubs  or  underground.  Hibernates 
October  to  March  (Wright  and  Wright  1957.825). 

ciAL  Habitat  Requirements:  Mesic  woodlands  with 

aUatic  habitat. 

4e/SIZE  at  Sexual  Maturity:  Females  during  second 
yp  (Carpenter  1952a),  males  400  to  819  mm,  females 
4f  to  900  mm  (Wright  and  Wright  1957:825). 

EDING  Period:  After  emergence  from  hibernation. 

Y|UNG  BORN:  Late  July  to  September,  viviparous. 

OFYounG:  3  to  20,  typically  10  to  12. 


Home  Range/Movement:  Average  activity  range  of 
about  2  acres  (0.8  ha),  average  distance  traveled  was  ap- 
proximately 280  feet  (85.3  m)  in  open  Michigan  grass- 
land and  marsh  (Carpenter  1952b). 

Food  Habits/Preferences :  Frogs,  toads,  and  salaman- 
ders account  for  90  percent  of  prey  items;  usually  smaller 
or  metamorphosizing  individuals  were  taken;  also  mice, 
spiders,  minnows,  and  some  insects  (Carpenter  1952b). 

Key  REFERENCES:  Carpenter  1952b,  Rossman  1970. 
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Northern  Ribbon  Snake 

(Thamnophis  saurifus  septentrionalis) 


RANGE:  Central  Maine  w.  through  nw.  New  England  and 
s.  Ontario  to  Michigan,  s.  to  se.  Illinois,  Indiana,  Ohio 
and  n.  Pennsylvania. 

Relative  Abundance  in  New  England:  Rare. 

Habitat:  Sunny  areas  with  low,  dense  vegetation  that  is 
near  bodies  of  shallow  guiet  water.  Damp  meadows, 
grassy  marshes,  northern  sphagnum  bogs,  borders  of 
ponds,  lakes  and  meandering  creeks.  Semiaguatic. 
Probably  hibernates  October  to  March  (Minton 
1972:260). 

Special  Habitat  Requirements:  Shallow,  permanent 

water  in  open,  grassy  habitat. 

Age/Size  at  Sexual  Maturity:  Some  females  at  almost  2 

years  (Carpenter  1952a). 

Breeding  Period:  Probably  spring  and  fall  (Minton 
1972:260). 

Young  BORN:  July  to  August  (Minton  1972:260). 

No.  OF  YOUNG:  4  to  10  or  11  young  (Minton  1972:260). 
Viviparous. 

Home  Range/Movement :  Unknown. 

Food  Habits/PreferenceS:  Frogs,  salamanders,  fish. 
Captives  will  eat  minnows.  Brown  (1979)  noted  that  93 
percent  of  the  food  items  in  21  stomachs  were  comprised 
of  anurans. 


Comments:  Diurnal. 

Key  References:  Conant  1975,  Mmton  1972. 
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astern  Hognose  Snake 

Jeterodon  platyrhinos) 


{f^GE:  Cape  Cod  and  c.  Massachusetts  w.  to  Ohio,  s. 
tario,  c.  Minnesota,  and  se.  South  Dakota,  s.  to  c. 
cas  and  s.  Florida.  Recently  reported  from  Hillsbo- 
gh,  New  Hampshire,  in  1984  (unconfirmed).  Also 

r'pi  Kittery,  Mame  (W.  Chorman,  personal  communi- 

:<|ion). 

iIative  Abundance  in  New  England:  Locally  com- 


i3ITAT:  Where  sandy  soils  predommate,  such  as 
xches,  open  fields,  dry,  open  pme  or  deciduous 
v)ds.  Has  been  found  on  hillsides,  farm  fields,  and 
mund  outbuildings.  In  Pennsylvania  most  frequently 
ofnd  in  upland  situations,  intermountain  and  river  val- 
els  (McCoy  and  Bianculli  1966).  Low-lying  areas  of 
I^hnecticut  (M.  Klemens,  personal  communication), 
ir'l  in  marshy  woodlands  in  the  Albany  Pine  Bush  in 
^i^f  York,  and  wooded  creek  bottomlands  (M.  Stewart, 
xbonal  communication).  Hibernates  from  late  Septem- 
3^  to  April  or  May  under  forest  floor  debris,  stumps, 
rlh  piles  (Wright  and  Wright  1 957 :  308) . 


>OAL  Habitat  Requirements:   Sandy  soils,   open 
vffidlands. 

J 

^'E/SizE  AT  Sexual  Maturity:  Male  400  to  1,050  mm, 

ekes  450  to  1 ,200  mm  (Wright  and  Wright  1957:309). 

3f  EDING  Period:  April  to  May  and  probably  fall  (Fitch 
.S3). 


Egg  Deposition:  June  to  July.  Eggs  laid  m  earth,  under 
or  m  pulpy  wood  of  decaying  logs. 

Clutch  Size:  4  to  61  eggs,  typically  22  (Fitch  1970). 

Incubation  Period:  39  to  60  days  (Anderson  1965: 185). 

Eggs  Hatch:  July  to  September,  peak  m  August. 

HOMERanGE/MOVEMENT:  After  5  months  one  individual 
in  Maryland  mixed  habitat  had  moved  100  feet  (30  m) 
(Stickel  and  Cope  1947). 

Food  HABITS/PREFERENCES:  Toads  preferred,  but  frogs, 
fish,  salamanders,  insects,  and  worms  are  taken;  rarely 
small  birds  and  mammals  and  occasionally  other  snakes 
(Edgren  1955).  Amphibians  and  reptiles  accounted  for 
80  percent  of  the  food  items  in  10  specimens  in  Virginia 
(Uhleretal.  1939). 

COMMENTS:  Diurnal.  Fossorial  habits,  probably  seek 
cover  by  burrowing  (Edgren  1955).  Particularly  vulnera- 
ble to  heavy  herbicide  and  pesticide  use.  Defense  be- 
havior includes  head  rearing,  "hood"  display,  mock 
striking,  and  feigning  death. 

Key  REFERENCES:  Blem  1981,  Edgren  1955,  McCoy  and 
Bianculli  1966,  Smith  1956,  Wright  and  Wright  1957. 
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Northern  Ringneck  Snake 

(Diadophis  punctatus  edwardsi) 


RANGE:  Nova  Scotia,  s.  Ontario  to  Wisconsin.  Eastern 
ands.  Ohio  to  se.  Illinois,  n.  Alabama  and  ne.  through  c. 
Virginia  to  New  England. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Secretive,  found  under  cover  especially  in 
moist  shady  woodlands  with  abundant  hiding  cover: 
stony  woodland  pastures,  rocks,  stone  walls,  old  wood- 
land junk  piles,  logs,  debris,  loose  bark  of  logs  and 
stumps;  shale  banks  in  Maine  (Fowler  and  Sutcliffe 
1952),  and  boards  are  all  used  as  cover.  Hibernates  from 
September  to  April  or  May.  One  individual  found  in  a 
woodchuck  den  (Grizzel  1949). 

Special  Habitat  Requirements:  Mesic  areas  with  abun- 
dant cover.  ~ 

Age/Size  at  Sexual  Maturity:  Males  at  13  to  14  months 
(Fitch  1960b),  males  220  to  500  mm,  females  220  to  550 
mm  (Wright  and  Wright  1957: 187). 

Breeding  Period:  Soon  after  emerging  from  hiberna- 
tion. 

Egg  Deposition:  Late  June  to  early  July.  Eggs  laid  m 
rotted  logs,  under  logs  or  stones.  Several  females  may 
use  the  same  nest. 

Clutch  Size:  1  to  10  eggs,  typically  3  or  4  (Blanchard 
1937b).  Smaller  females  lay  fewer  eggs  (Fitch  1970). 


Incubation  PERIOD:  4  to  6  weeks  (Mmton  1944).  Ave) 
of  56  days  in  laboratory  conditions  (Blanchard  1 
cited  in  Wright  and  Wright  1957: 188). 

Eggs  Hatch:  Late  August  through  September. 

Home  RaNGE/MOVEMENT:  Undocumented. 

Food  HABITS/PREFERENCES:  Toads,  frogs,  salamanc 
earthworms,  lizards,  small  snakes,  insects,  and  grul 

COMMENTS:  Nocturnal.  Degree  of  fossorial  tendency 
ies  with  temperature  preference  (Flick  et  al.  1979). 

Key  References:  Schmidt  and  Davis  1941,  Wright 
Wright  1957. 
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iiastern  Worm  Snake 

Carphophis  a.  amoenus) 


KngE:  Southcentral  Massachusetts,  se.  New  York 
"ough  c.  Pennsylvania  to  s.  Ohio.  South  to  c.  Alabama, 
Georgia  and  South  Carolina. 

iJlative  Abundance  in  New  England:  Locally  abun- 

Jnt. 
1 

Fj^BITAT:  Dry  to  moist  forests,  often  near  streams;  m  the 
Ijbse  soil  of  gardens  or  weedy  pastures.  Sandy  areas  fa- 
vred  (M.  Klemens,  personal  communication).  Found  in 
cy  oak/pitch  pine  areas  in  Springfield,  Massachusetts, 
(|  Tyning,  personal  communication)  and  under  loose 
ark  slabs,  logs,  stones,  leaves,  and  other  debris.  Fosso- 
rll;  has  extended  periods  of  inactivity.  Hibernates  m 
rjiting  wood,  underground,  or  m  burrows  of  other  ani- 
rlls.  Remains  underground  until  May  except  for  warm 
ny  days. 

ciAL  Habitat  Requirements:  Loose  soil  for  burrow- 

ij^,  cover  objects. 

JE/SIZE  AT  Sexual  MATURITY:  3  years  (Fitch  1970). 

EEDING  Period:  Probably  spring  to  early  summer  (Mc- 
C^uley  1945:97)  and  fall  (Fitch  1970). 

E  G  DEPOSITION:  Late  June  to  early  July.  Eggs  probably 
l<i  in  depressions  under  boulders  or  in  hollow  logs.  In- 
cbation  period  of  48  to  49  days  in  Kansas  (Fitch  1970). 

CUTCH  Size:  2  to  8  eggs  (Wright  and  Wright  1957: 106), 
lically  5  (McCauley  1945:55). 


Eggs  Hatch:  August  to  September. 

Home  Range/MoveMENT:  About  0.25  acre  (0.1  ha)  m 
Kentucky  (Barbour  1971:240).  Average  for  10  individ- 
uals in  a  forested  mountainous  area  of  Kentucky  was  253 
m2  or  0.025  ha  (Barbour  et  al.  1969a). 

FOODHABITS/PREFERENCES:  Earthworms,  soft-bodied  in- 
sects and  their  larvae,  grubs  or  slugs. 

COMMENTS:  Nocturnal  and  secretive. 

Key  References:  Barbour  et  al.  1969a,  Schmidt  and 
Davis  1941 ,  Wright  and  Wright  1957. 
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Northern  Black  Racer 

(Coluber  c.  constrictor) 


RANGE:  Southern  Maine  to  sw.  Ohio,  s.  to  c.  Alabama  to 
South  Carohna  and  throughout  the  Eastern  United 
States. 

Relative  Abundance  in  New  England:  Locally  abun- 
dant. 

HABITAT:  Moist  or  dry  areas,  forests  and  wooded  areas, 
fields,  roadsides,  swamps,  marshes,  clearings,  near  old 
buildings,  trap  rock  ridges  (M.  Klemens,  personal  com- 
munication), stone  walls,  and  farms.  Has  been  found  in 
deciduous  and  pine  forests.  Partially  arboreal.  Will  use 
ledges  for  sunning. 

Hibernates  in  large  congregations,  sometimes  with  cop- 
perheads and  rattlesnakes,  often  using  deep  rock  crev- 
ices or  abandoned  woodchuck  holes'.  Among  the  earliest 
snakes  to  emerge  from  hibernation. 

Age/Size  at  Sexual  Maturity:  Males  at  13  to  14  months 
(Fitch  1960b),  males  680  to  1,595  mm,  females  710  to 
1 ,683  mm  (Wright  and  Wright  1957: 135). 

Breeding  PERIOD:  May  to  early  June. 

Egg  DEPOSITION:  June  to  early  July.  Laid  m  rotting 
wood,  stumps,  decaying  vegetable  matter,  loose  soil. 

Clutch  Size:  7  to  31  eggs,  typically  16  to  17,  clutch  size 
proportional  to  size  of  female  (Fitch  1963:420). 

Incubation  PERIOD:  Average  of  51  days  (Fitch  1970). 


Eggs  Hatch:  Late  August  to  September. 

Home  RANGE/MOVEMENT:  Very  territorial;  seems  to  ha 
definite  home  range  (Smith  1956:239).  Average  distan 
of  903  feet  (275.2  m)  in  mixed  Maryland  habitat  for  3  im 
viduals  after  2  years  (Stickel  and  Cope  1947).  Requii 
large  tracts  of  mixed  old  fields  and  woodlands  (M.  K 
mens,  personal  communication). 

Food  Habits/Preferences :  Varied  diet  includes  sm 

mammals,  insects,  frogs,  toads,  small  birds,  birds'  egc 
snakes  and  lizards  (Uhler  et  al.  1939).  Small  mamm( 
and  insects  are  50  percent  of  diet  (Surface  1906). 

Comments:  Diurnal. 

Key  References:  Fitch  1963,  Wilson  1978. 
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astern  Smooth  Green  Snake 

)pheodrys  v.  vernalis) 


[WGE:  Nova  Scotia,  s.  Ontario,  into  c.  Minnesota  to  s. 

jconsin,  Michigan,  ne.  Ohio  to  the  Appalachians  of 

ginia  and  West  Virginia  and  north  from  c.  New  Jersey 

ughout  New  England  with  the  possible  exception  of 


iMaine. 


[JATIVE  Abundance  in  New  England:  Common,  but 

iijrently  declining  in  s.  New  England. 

IbITAT:  Upland  areas,  grassy  fields,  mountain  mead- 


iVj;  high  altitude  areas  with  grassy,  open  spots.  Also 
id  in  open  aspen  stands,  sphagnum  bogs,  marshes, 
ines  and  brambles,  and  hardwood  stands. 

Sfcial  Habitat  Requirements:  Upland  grassy  open- 


Vt/SlZE  AT  Sexual  Maturity:  Probably  second  year 
Sibert  and  Hagen  1947). 


JPEDING  Period:  Late  August  m  Ontario  (Smith 
9p:236).  Spring  and  late  summer  (Behler  and  King 
.90:640). 

'A\  DEPOSITION:  Late  July  to  August. 


TCH  SIZE:  3  to  12  eggs  (Wright  and  Wright 
7:558),  typically  7  (Blanchard  1933).  Nest  sites  may 
sed  by  several  females. 


'NOBATION  PERIOD:  Varies  from  4  to  23  days  (Blanchard 
19!). 


Eggs  Hatch:  August  to  early  September. 

Home  Range/Movement:  Less  than  30  yards  (27.4  m)  for 
10  of  12  individuals  studied  in  an  uncultivated  field  in 
Illinois  (Seibert  and  Hagen  1947). 

Food  Habits/Preferences:  Insects  account  for  73  per- 
cent of  prey  items,  also  spiders,  snails  (Surface  1906). 
Salamanders,  millipedes,  centipedes,  particularly  cat- 
erpillars, orthopterans,  ants,  flies  (Uhler  et  al.  1939). 

Comments:  Hibernates  early  fall  to  April  or  May.  Popu- 
lation decline  may  be  related  to  insecticide  spraying  and 
loss  of  open  fields  and  pasture.  Inhabits  abandoned 
farmland  dominated  by  successional  vegetation  and 
man-made  debris  on  Long  Island,  New  York  (Schlauch 
1975). 


Key  References:  Schmidt  and  Davis  1941, 
Hagen  1947,  Wright  and  Wright  1957. 


Seibert  and 
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Black  Rat  Snake 

(Elaphe  o.  obsoleta) 


RANGE:  Southwestern  New  England  w.  through  s.  New 
York  to  sc.  lUinois,  and  the  Mississippi  River  area  in  Wis- 
consin, south  to  Oklahoma,  c.  Louisiana  and  Georgia. 
Range  may  be  extending  n.  in  the  Connecticut  River 
Valley  (T.  Tyning,  personal  communication). 

Relative  Abundance  in  New  England:  Comm.on. 

Habitat:  Variety  of  habitats  including  woodlands,  thick- 
ets, field  edges,  farmlands,  rocky  hillsides  and  moun- 
taintops,  river  bottoms,  old  barns.  Readily  climbs  trees. 
Found  m  dry  oak  and  oak-hickory  woods,  and  mesic  bot- 
tomland forests,  may  occur  in  very  dense  woods  (Wright 
and  Wright  1957:232).  In  Connecticut  found  in  gorges 
and  some  coastal  areas  (M.  Klemens,  personal  communi- 
cation). 

Hibernates  late  November  to  April,  may  use  talus  slopes, 
cisterns  or  unused  wells.  Often  found  in  groups  with  cop- 
perheads and  rattlesnakes  where  these  snakes  occur. 

Age/Size  at  Sexual  Maturity:  At  4  years  (Fitch  1970). 

Males  1,095  to  1,835  mm,  females  715  to  1,800  mm 
(Wright  and  Wright  1957:233). 

Breeding  Period:  May  to  June. 

Gestation  Period:  8  to  12  weeks  (Ohver  1955:243). 

Egg  Deposition:  July  to  August.  Laid  in  loose  soil,  de- 
caying wood,  manure  piles,  sawdust  piles. 

Clutch  Size:  6  to  24  eggs,  typically  14. 


Home  Range/Movement:  Average  at  least  600  r 
diameter  for  males,  and  at  least  500  m  for  femak 
woods  and  fields  in  Maryland  (Stickel  et  al.  1980). 

Food  Habits/Preferences:  Small  mammals  accoun 

60  percent  of  prey  items,  particularly  rodents,  s 
birds  and  their  eggs  (30  percent),  also  amphibians 
sects,  spiders  (Uhler  et  al.  1939).  Young  opossums, ' 
sels,  owls,  and  sparrow  hawks  have  been  capture 
food  (Minton  1972:272).  Prey  is  killed  by  constrictio 

Comments:  Formerly  pilot  or  pilot  black  snake.  Die 
and  arboreal.  May  reside  in  hollow  trees  (Co 
1975:194). 

Key  References:  Anderson  1965,  Schmidt  and  E 
1941,  Smith  1956,  Stickel  et  al.  1980,  Wright  and  Wi 
1957. 
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Eastern  Milk  Snake 

'Lampropeltis  t.  thangulum) 


ANGE:  Southeastern  Maine  and  s.  Ontario  to  c.  Mmne- 
)ta,  s.  to  Tennessee  and  w.  North  CaroUna  and  through- 
jt  the  Northeast .  Intergrades  with  the  scarlet  king  snake 
'..  t.  elapsoides),  in  the  sw.  and  se.  portion  of  its  range. 

I 

Relative  Abundance  in  New  England:  Common. 

J 

|ABITAT:Various  habitats,  usually  with  brushy  or  woody 
bver,  and  found  from  sea  level  to  mountain  elevations. 
Isually  found  under  cover.  Farmlands,  woods,  out- 
bildings,  meadows,  river  bottoms,  bogs,  rocky  hill- 
Ides,  rodent  runways  (M.  Klemens,  personal  communi- 
^tion).  Found  under  logs,  stones,  boards,  well  covers, 
ones  in  creek  bottoms  (M.  Stewart,  Personal  communi- 
Iption)  or  other  cover  during  the  day.  In  pine  forests, 
pcond-growth  pine,  bog  woods,  hardwoods,  aspen 
ijands.  Hibernates  from  October  or  November  to  April. 

iteiAL  Habitat  Requirements:  Suitable  cover  or  loose 

pilfer  egg  laying. 

[ 

GE/SiZE  AT  Sexual  Maturity:  Third  or  fourth  year 
I'itch  and  Fleet  1970),  males  to  1 , 1 15  mm,  females  404  to 
:)6  mm  (Wright  and  Wright  1957:371). 

j 

REEDING  Period:  June  (Wright  and  Wright  1957:371 ). 


;G  Deposition:  Mid-June  to  July,  m  piles  of  soil,  saw- 
st  or  manure,  or  under  other  cover,  often  in  a  commu- 
1  nest  site. 

LUTCH  SIZE:  6  to  24  eggs,  typically  13. 


Incubation  Period:  6  to  8  weeks  (Wnght  and  Wnght 
1957:371). 

Eggs  Hatch:  Late  August  to  October. 

Home  Range/Movement:  About  50  acres  (20.25  ha)  for 
L.  t.  syspila,  movements  of  250  to  1 ,300  feet  (76.2  to  396.2 
m)  in  open  woodland  in  ne.  Kansas  (Fitch  and  Fleet 
1970).  Seasonal  movement  probable  from  drier  hiberna- 
tion sites  to  moist  bottomlands  for  the  summer  (Breck- 
enridge  1958,  cited  in  Williams  1978:79). 

Food  Habits/Preferences:  Mice,  other  small  mammals, 
other  snakes,  lizards,  birds  and  their  eggs,  slugs.  Mice 
accounted  for  74  percent  of  the  volume  of  stomach  con- 
tents of  42  milk  snakes  in  Pennsylvania  (Surface  1908). 
Forages  for  food  at  night. 

Comments:  Typically  nocturnal.  Numbers  may  be  de- 
clining as  abandoned  fields  revert  to  forests  (T.  Tyning, 
personal  communication). 

Key  References:  Fitch  and  Fleet  1970,  Schmidt  and 
Davis  1941,  Wright  and  Wright  1957. 
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Northern  Copperhead 

(Agkistrodon  contortrix  mokeson) 


RANGE:  Southwestern  New  England  to  sw.  Illinois,  s.  toe. 
Georgia  and  through  c.  North  Carolina. 

Relative  Abundance  in  New  England:  Uncommon  to 

rare. 

HABITAT:  Usually  associated  with  deciduous  forests.  Oc- 
cupies varied  habitats  from  swamps  to  mountain  tops. 
Prefers  areas  with  damp  leaf  litter  (Fitch  1960a:  116).  Ex- 
posed mountainous,  rocky  hillsides,  talus  slopes,  basalt 
ridges,  ledges,  open  woods.  Found  in  habitats  with  large 
rocks,  rotting  wood,  and  sawdust  piles.  During  summer 
months  may  be  found  near  swamps,  ponds,  or  streams. 
Largely  outside  of  white  pine-northern  hardwood,  and 
beech-maple  associations  (Fitch  1960a:  123).  Reinert 
(1984)  found  this  species  used  relatively  open  areas  with 
high  rock  density  and  low  density  surface  vegetation. 

Special  Habitat  Requirements:  Rocky  hillsides,  talus 

slopes. 

Age/Size  at  Sexual  Maturity:  Males  during  their  sec- 
ond summer,  females  at  3  years  (Fitch  1960a:272). 

Breeding  Period:  After  emergence  from  hibernation  in 
April  to  May,  peak  in  late  May.  Sperm  may  remain  viable 
in  the  female  for  more  than  a  year  after  copulation  (Allen 
1955).  Gestation  period  of  105  to  110  days  (Fitch 
1960a:  116). 

Young  Born:  August  to  September,  typically  Septem- 
ber in  the  Northeast.  Viviparous. 


No.  of  YOUNG:  1  to  17  young,  typically  5  to  6  (Wr: 
and  Wright  1957:913).  Litters  produced  in  alterr 
years. 

Home  Range/Movement:  In  mixed  habitat  of  wc 

lands,  ledges  and  grassland  in  Kansas.  Fitch  ( 1960a:  1 
149)  recorded  24.4  acres  (9.7  ha)  for  males  and  8.5  ac 
(3.4  ha)  for  females.  Seasonal  movements  occur  betw 
hibernaculum  and  lowland  areas. 

Food  HABITS/PREFERENCES:  Mice,  other  small  rode 
insects,  small  birds,  salamanders,  lizards,  small  snal 
frogs,  toads.  Food  obtained  by  ambush. 

Comments:  Nocturnal  during  summer  months,  diui 
m  spring  and  fall.  Has  survived  eradication  in  some 
eas  due  to  cryptic  coloration  and  retiring  habits.  Usu 
gregarious.  During  hibernation  (from  October  to  Api 
sometimes  found  with  other  species  of  snakes  includ 
rattlesnakes,  but  mutually  exclusive  in  Connecticut  ( 
tersen  1970).  Den  sites  are  reused  each  year  —  am; 
limiting  factor. 

Key  References:  Anderson  1965,  Fitch  1960a,  Reir 
1984,  Schmidt  and  Davis  1941 ,  Smith  1956,  Wright  < 
Wright  1957. 
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rimber  Rattlesnake 

Crotalus  horridus) 


]^NGE:  Southern  New  Hampshire,  the  Champlam  Val- 
ly  to  sw.  New  York,  w.  along  the  Ohio  River  Valley  and 

to  the  Mississippi  River  in  Wisconsin.  Extending  to  n. 

xas  s.  Illinois,  n.  Georgia  and  through  the  Appala- 
(iians  to  New  Jersey. 

ELATivE  Abundance  in  New  England:  Uncommon  to 

e. 

IKbitaT:  Timbered  areas  with  rocky  outcroppings,  dry 
idges,  and  second  growth  deciduous  or  conilerous  for- 
f|ts  with  high  rodent  populations.  Usually  southern  ex- 
psures.  Sometimes  in  swamps,  quarries,  old  stone 
\Mls,  abandoned  buildings.  Often  found  near  streams  in 
lie  summer.  Most  common  in  areas  not  frequented  by 
lan,  few  such  sites  remain.  Reaches  elevations  of  6,000 
fjpt  (1 ,800  m)  in  the  Southeast,  but  probably  not  found  at 
Ijghest  elevations  in  the  Northeast  due  to  harsh  climatic 
cjnditions  ( Klauber  1 972 : 5 1 1 ) .  Reinert  ( 1 984 )  found  that 
ijPennsylvania  this  species  frequented  forested  habitats 
rther  than  dry,  rocky  outcroppings.  Hibernates  from 
Jfptember  to  April  in  large  numbers  in  rocky  crevices 
ijually  overgrown  with  brush.  Found  with  copperheads 
cjd  other  snakes,  due  to  paucity  of  hibernacula  (T.  Tyn- 
ib,  personal  communication). 

viECIAL  Habitat  REQUIREMENTS:  Rock  outcroppings  on 
ffested  hillsides. 

E/SiZE  AT  Sexual  MATURITY:  Probably  3-1/2  to  4  years 
dauber  1972:335). 


Breeding  Period:  Fall  in  Connecticut  (T.  Tynmg,  per- 
sonal communication)  and  Wisconsin  (Messeling  1953). 
After  emerging  from  hibernation  (Fitch  1970).  Gestation 
period  probably  about  5-1/2  to  6  months. 

Young  BORN:  Late  August  to  September,  probably  bien- 
nial cycles  (Klauber  1972:691 ).  Viviparous. 

No.  OF  YOUNG:  5  to  17  young,  typically  7  to  10  (Klauber 
1972:733). 

Home  Range/Movement :  Females  return  to  hibernation 
dens  to  give  birth  to  young.  Hibernation  dens  may  be 
used  year  after  year.  Home  ranges  and  favored  refuges 
probably  exist,  but  few  investigations  have  been  con- 
ducted (Klauber  1972:606-607). 

Food  Habits/Preferences :  Prefers  warm-blooded  prey. 
Small  mammals  account  for  87  percent  of  prey  taken 
(Uhler  et  al.  1939),  particularly  mice,  but  includes  rab- 
bits, shrews,  chipmunks,  squirrels,  bats,  songbirds,  and 
other  snakes.  Forages  at  night  (Kimball  1978). 

COMMENTS:  Extirpated  from  much  of  its  former  range  by 
man;  overcollection  and  habitat  disturbance  are  serious 
threats  to  Crotalus  horridus  in  the  Northeast.  Danger  to 
humans  is  grossly  exaggerated. 

Key  References:  Anderson  1965,  Collins  and  Knight 
1980,  Klauber  1972,  Wright  and  Wright  1957. 
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Ill 


BIRDS 


This  section  provides  information  on  the  life  history, 
distribution,  and  habitat  associations  of  birds  in  New  En- 
gland. Nomenclature  is  from  the  6th  edition  of  the 
Checklist  of  North  American  Birds  (American  Ornithol- 
ogists' Union  1983),  and  species  are  arranged  in  phylo- 
genetic  order.  A.O.U.  (American  Ornithologists'  Un- 
ion) numbers  are  also  provided;  originally  used  to  stan- 
dardize the  marking  of  collected  sets  of  eggs,  they  have 
long  been  used  to  code  bird  species'  names.  The  in- 
creased use  of  computer  data  bases  makes  these  num- 
bers vitally  important  today.  All  inland  species  are  in- 
cluded, as  are  marshland  birds  that  occur  along  the 
Atlantic  Coast.  We  have  omitted  the  strictly  marine  spe- 
cies, but  have  included  some  species  usually  associated 
with  the  coast  in  New  England  but  that  also  occur  inland. 


such  as  the  Yellow-crowned  Night  Heron  (Nycticor 
violaceus),  Northern  Pintail  {Anas  acuta),  and  Herri 
Gull  (Larus  argentatus). 

Information  in  this  section  comes  from  extensive  i 
erature  searches,  reviews  by  acknowledged  exper 
and,  for  forests  birds  particularly,  continuing  researc 
Birds  are  by  far  the  best  known  class  of  vertebrates  : 
eluded  in  this  publication — New  England  has  a  rich  a 
fauna  that  has  been  studied  for  many  years  by  emine 
ornithologists.  The  dedication  that  drove  William  Bra 
ster,  Edward  Howe  Forbush,  and  Ludlow  Griscom  cc 
tinues  to  the  present  day;  New  England's  birdlife  Y 
probably  been  studied  more  fully  than  that  of  any  oth 
region  in  the  continental  United  States. 
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ecies  List 


viiformes 
Saviidae 
Common  Loon  {Gavia  immer) 


,151 


licipediformes 
odicipedidae 
Pied-billed  Grebe  {Podilymbus podiceps) 


,152 


oniiformes 
i.rdeidae 

American  Bittern  [Botaurus  lentiginosus) 153 

Least  Bittern  {Ixobrychus  exiJis)    154 

j  Great  Blue  Heron  {Ardea  herodias)    155 

I  Green-backed  Heron  {Butorides  striatus) 156 

Black-crowned  Night-Heron  {Nycticorax 
nycticorax)    1 57 

Yellow-crowned  Night- Heron  {Nycticorax 

vjolaceus)    1 58 

sskiornithes 
hreskiornithidae 
Threskiornithinae 

Glossy  Ibis  {Plegadis  lalcineJJus) 159 


eriformes 
nseres 
Anatidae 
Anserinae 

Cygnini 

Mute  Swan  {Cygnus  oJor) 


.160 


Anserini 

Canada  Goose  {Branta  canadensis) 

Anatinae 
Cairinmi 

Wood  Duck  {Aix  sponsa) 


162 


Anatmi 

Green-wmged  Teal  (Anas  crecca) 163 

American  Black  Duck  {Anas  rubripes)    .  164 

Mallard  {Anas platyrhynchos)    165 

Northern  Pintail  {Anas  acuta)   166 

Blue-winged  Teal  {Anas  discors)    167 

Northern  Shoveler  {Anas  clypeata)    ....  168 

Gadwall  {Anas  strepera)   169 

American  Wigeon  {Anas  americana)    .  .  170 

Aythymi 

Canvasback  {Aythya  valisineria)    171 

Ring-necked  Duck  {Aythya  coUans)    ...  172 

Mergmi 

Common  Goldeneye  {Bucephala 

clanguJa) 173 

Bufflehead  {Bucephala  aJbeola)  ........  174 

Hooded  Merganser  {Lophodytes 

cucullatus)    175 

Common  Merganser  {Mergus 

merganser)    1 76 

Red-breasted  Merganser  {Mergus 

serrator)     177 


Falconiformes 
Cathartae 
Cathartoidea 
Cathartidae 

Turkey  Vulture  {Cathartes  aura) 


Accipitres 
Accipitroidea 
Accipitridae 
Pandioninae 

Osprey  {Pandion  hahaetus) 


,178 


179 


Accipitrinae 

Bald  Eagle  {Hahaeetus  JeucocephaJus) 
Northern  Harrier  {Circus  cyaneus)    .  . 
Sharp-shmned  Hawk  {Accipiter  striatus) 
Cooper' s  Hawk  {Accipiter  cooperii)    .  . 
Northern  Goshawk  {Accipiter  gentihs) 
Red-shouldered  Hawk  {Buteo  hneatus) 
Broad- winged  Hawk  {Buteo  pJatypterus 
Red-tailed  Hawk  {Buteo  iamaicensis)    . 
Rough-legged  Hawk  {Buteo  lagopus)    . 
Golden  Eagle  {Aquila  chrysaetos)   .... 


.180 
.181 
.182 
.183 
.184 
.185 
.186 
.187 
.188 
.189 


Falcones 
Falconidae 
Falconini 

American  Kestrel  {Falco  sparverius) 190 

Merlin  {Falco  columbarius)    191 

Peregrine  Falcon  {Falco peregnnus) 192 


Galliformes 
Phasianoidea 
Phasianidae 
Phasianmae 
Perdicmi 

Gray  Partridge  {Perdix  perdix)    193 

Phasianini 

Ring-necked  Pheasant  {Phasianus 

colchicus)    194 

Tetraoninae 

Spruce  Grouse  {Dendragapus 

canadensis) 1 95 

Ruffed  Grouse  {Bonasa  umbellus)    196 

Meleagridinae 

Wild  Turkey  {Meleagns  gallopavo)   197 

Odontophorinae 

Northern  Bobwhite  {Colinus  virgmianus)    .  199 


Gruiformes 
Rallidae 
Rallinae 

King  Rail  {Rallus  elegans) 200 

Virginia  Rail  {Rallus  limicola)    201 

Sora  {Porzana  Carolina)    202 

Common  Moorhen  {Gallinula  chloropus)  .  .  .203 
American  Coot  {Fulica  americana)   204 
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Charadriiformes 
Charadrii 
Charadriidae 
Charadriinae 

Killdeer  {Charadrius  vociferus)    205 


Scolopacoidea 
Scolopacidae 
Scolopacinae 

Spotted  Sandpiper  {Actitis  macularia)    .  .  .206 
Numeniini 

Upland  Sandpiper  {Bartramia 

longicauda)    207 

Gallinagonini 

Common  Snipe  {Gallinago  gallinago)     .  .  .208 
Scolopacini 

American  Woodcock  {Scolopax  minor)     .  .209 


Lari 
Laridae 
Larinae 

Ring-billed  Gull  {Larus  delawarensis)     .  .  .210 

Herring  Gull  {Larus  argentatus)    211 

Great  Black-backed  Gull  {Larus 

marinus)    212 

Sterninae 

Common  Tern  {Sterna  hirundo)   213 

Black  Tern  {Chlidonias  niger)    214 


Columbiformes 
Columbae 
Colubidae 

Rock  Dove  {Columba  livia)   215 

Mourning  Dove  {Zenaida  macroura)   216 


Cuculiformes 
Cuculidae 
Coccyzinae 

Black-billed  Cuckoo  {Coccyzus 

erytbropfhalmus)    217 

Yellow-billed  Cuckoo  {Coccyzus 

americanus)    218 


Strigiformes 

Tytonidae 

Common  Barn-Owl  {Ty to  alba)    219 

Strigidae 

Eastern  Screech-Owl  {Otus  asio)    220 

Great  Horned  Owl  {Bubo  virginianus)    221 

Snowy  Owl  {Nyctea  scandiaca)    222 

Northern  Hawk-Owl  {Surnia  ulula)    223 

Barred  Owl  {Strix  varia)    224 

Great  Gray  Owl  {Strix  nebuJosa) 225 

Long-eared  Owl  {Asio  otus)    226 

Short-eared  Owl  {Asio  fJammeus)    227 

Boreal  Owl  {Aegolius  lunereus) 228 

Northern  Saw-whet  Owl  {Aegolius  acadicus)  .  .229 


Caprimulgiformes 
Caprimulgidae 
Chordeilinae 

Common  Nighthawk  {Chordeiles  minor)  . 
Caprimulginae 

Whip-poor-will  {Caprimulgus  vociferus) 

Apodiformes 
Apodidae 
Chaeturinae 

Chimney  Swift  {Chaetura pelagica)     .  .  .  . 
Trochilidae 

Ruby-throated  Hummingbird  {Archilochus 
colubris)    


Coraciiformes 
Alcedines 
Alcedinoidea 
Alcedinidae 
Cerylinae 

Belted  Kingfisher  {Ceryle  alcyon) 


Piciformes 
Pici 
Picidae 
Picinae 

Red-headed  Woodpecker  {Melanerpes 

erythrocephalus)    2 

Red-bellied  Woodpecker  {Melanerpes 

carolinus)    2 

Yellow-bellied  Sapsucker  {Sphyrapicus 

varius)    2 

Downy  Woodpecker  {Picoides pubescens)  2 
Hairy  Woodpecker  {Picoides  villosus)  .  .  .  .2 
Three-toed  Woodpecker  {Picoides 

tridactyJus)    2 

Black-backed  Woodpecker  {Picoides 

articus)    2 

Northern  Flicker  {Colaptes  auratus)    2 

Pileated  Woodpecker  {Dryocopus 
pileatus)     2 

Passeriformes 
Tyranni 

Tyrannoidea 
Tyrannidae 
Fluvicolinae 

Olive-sided  Flycatcher  {Contopus 

borealis)    ^ 

Eastern  Wood-Pewee  {Contopus 

virens)    ^ 

Yellow-bellied  Flycatcher  {Empidonax 

Ilaviventris) ^  ' 

Acadian  Flycatcher  {Empidonax 

virescens)    ^  ' 

Alder  Flycatcher  {Empidonax 

ainorum)    .■ ' 

Willow  Flycatcher  {Empidonax  traillii)  ■' ' 
Least  Flycatcher  {Empidonax  minimus)  .'.  - 
Eastern  Phoebe  {Sayornis phoebe) -'  ' 
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Tyranninae 

Great  Crested  Flycatcher  {Myiarchus 

crinitus) 252 

Eastern  Kingbird  {Tyrannus  tyrannus)     .253 


seres 

\laudidae 

■   Horned  Lark  {Eremophilia  alpestris)   254 

lirundinidae 
Hirundininae 

Purple  Martin  [Progne  subis)    255 

Tree  Swallow  {Tachycineta bicolor)    256 

Northern  Rough-winged  Swallow 

{Stelgidopteryx  serripennis) 257 

Bank  Swallow  {Hiparia  riparia)     258 

Cliff  Swallow  {Hirundo  pyrrhonota) 259 

Barn  Swallow  {Hirundo  rustica)   260 

xOrvidae 

Gray  Jay  {Perisoreus  canadensis)    261 

Blue  Jay  {Cyanocitta  cristata) 262 

American  Crow  (CorvusjbracAyr/jy/^c/jos)  .  .  .  .263 

Fish  Crow  {Corvus  ossifragus)    264 

Common  Raven  {Corvus  corax)   265 

aridae 
Black-capped  Chickadee  {Parus  atricapillus)    .266 

Boreal  Chickadee  {Parus  hudsonicus)     267 

Tufted  Titmouse  {Parus  bicolor)   268 

ittidae 
Sittinae 

Red-breasted  Nuthatch  {Sitta  canadensis)    .  .269 
White-breasted  Nuthatch  {Sitta 

carohnensis)   270 

erthiidae 
Certhiinae 

Brown  Creeper  {Certhia  americana) 271 

roglodytidae 
Carohnay^ren  {Thryothorus  ludovicianus)    .  .  .272 

House  Wren  {Troglodytes  aedon)    273 

Winter  Wren  {Troglodytes  troglodytes)    274 

Sedge  Wren  {Cistothorus platensis)     275 

Marsh  Wren  {Cistothorus palustris) 276 

luscicapidae 
Sylviinae 
Sylviini 
jl  Golden-crowned  Kinglet  {Begulus 

satrapa)    277 

j  Ruby-crowned  Kinglet  {Begulus 

calendula) 278 

Polioptilini 

Blue-gray  Gnatcatcher  {Polioptila 

caerulea) 279 

Turdinae 

Eastern  Bluebird  {Sialia  sialis)    280 

Veery  {Catharus luscescens)    281 

Gray-cheeked  Thrush  {Catharus  minimus)     .282 
Swainson's  Thrush  {Catharus  ustulatus)    .  .  .  .283 

Hermit  Thrush  {Catharus  guttatus)    284 

Wood  Thrush  {Hylocichla  mustelina)    285 


American  Robin  {Turdus migratorius) 286 

Mimidae 

Gray  Catbird  {Dumetella  caroiinensis) 287 

Northern  Mockingbird  {Mimus polyglottos)    .  .  .288 
Brown  Thrasher  {Toxostoma rulum)     289 

Bombycillidae 

Bohemian  Waxwing  {Bombycilla  garrulus)    .  .  .290 
Cedar  Waxwing  {Bombycilla  cedrorum)    291 


Laniidae 
Laniinae 

Northern  Shrike  {Lanius  excubitor)   292 

Loggerhead  Shrike  {Lanius  ludovicianus)    .  .293 
Sturnidae 
Sturinae 

European  Starling  {Sturnus  vulgaris)    294 

Vireonidae 
Vireoninae 

White-eyed  Vireo  ( Vireo  griseus)     295 

Solitary  Vireo  {Vireo solitarius)    296 

Yellow-throated  Vireo  {Vireo  I  lav  i  irons)    .  .  .  .297 

Warbling  Vireo  (  Vireo  gilvus)    298 

Philadelphia  Vireo  ( Vireo  philadelphicus)   .  .299 

Red-eyed  Vireo  ( Vireo  olivaceus)    300 

Emberizidae 
Parulinae 

Blue-winged  Warbler  ( l/erm;vorap/n us)  .  .  .301 
Golden-winged  Warbler  ( Vermivora 

chrysoptera)    302 

Tennessee  Warbler  ( Vermivora  peregrine)  .303 
Nashville  Warbler  (  Vermivora  ruficapilla)   .  .304 

Northern  Parula  {Parula  americana)    305 

Yellow  'Warbler  {Dendroica  petechia) 306 

Chestnut-sided  Warbler  {Dendroica 

pensylvanica)   307 

Magnolia  Warbler  {Dendroica  magnolia)  .  .  .308 
Cape  May  Warbler  {Dendroica  tigrina)  .  .  .  .309 
Black-throated  Blue  Warbler  {Dendroica 

caerulescens)   310 

Yellow-rumped  Warbler  {Dendroica 

coronata) 311 

Black-throated  Green  Warbler 

{Dendroica  virens) 312 

Blackburnian  Warbler  (Z^endroica/usca)  .  .  .313 

Pine  Warbler  {Dendroica pinus)    314 

Prairie  Warbler(Der!Q'ro/ca  o'isco/or)     315 

Palm  Warbler  {Dendroica palmarum) 316 

Bay-breasted  Warbler  {Dendroica  castanea)  317 

Blackpoll  Warbler  {Dendroica  striata)    318 

Cerulean  Warbler  {Dendroica  cerulea)  .  .  .  .319 
Black-and- White  Warbler  {Mniotilta  varia)  .320 
American  Redstart  {Setophaga  ruticilla)  .  .  .321 
Prothonotary  Warbler  {Protonotaria  citrea)  .322 
Worm-eating  Warbler  {Helmitheros 

vermivorus)     323 

Ovenbird  {Seiurus  aurocapillus)   324 

Northern  Waterthrush  {Seiurus 

noveboracensis) 325 

Louisiana  Waterthrush  (Se;urusmotoc;77a)  .  .326 
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Mourning  Warbler  {Oporornis Philadelphia)  327 
Common  Yellowthroat  {GeothyJpis  trichas)    .328 

Hooded  Warbler  {Wilsonia  citrina)   329 

Wilson's  Warbler  ( Wilsonia  pusilla)    330 

Canada  Warbler  ( Wilsonia  canadensis)    ...  .331 

Yellow-breasted  Chat (/c/er/a  virens) 332 

Thraupinae 
Thraupini 

Scarlet  Tanager  [Piranga  oJivacea)   333 


Cardinalinae 

Northern  Cardinal  {Cardinalis  cardinalis)    .  .  .  .223 
Rose-breasted  Grosbeak  {Pheucticus 

ludovicianus)    335 

Indigo  Bunting  {Passerina  cyanea)    336 

Emberizinae 

Rufous-sided  Towhee  (Pipilo 

erythrophthalmus)   337 

American  Tree  Sparrow  {Spizella  arborea)    .  .  .338 

Chipping  Sparrow  {Spizella  passerina)    339 

Field  Sparrow  {Spizella  pusilla) 340 

Vesper  Sparrow  {Pooecetes  gramineus)    341 

Savannah  Sparrow  {Passerculus 

sandwichensis) 342 

Grasshopper  Sparrow  {Ammodramus 

savannarum) 343 

Henslow's  Sparrow  {Ammodramus  henslowii)    .344 

Fox  Sparrow  {Passerella  iliaca)    345 

Song  Sparrow  {Melospiza  melodia) 346 

Lincoln's  Sparrow  {Melospiza  lincolnii)    347 

Swamp  Sparrow  {Melospiza  georgiana)    348 

White-throated  Sparrow  {Zonotrichia 

albicollis)    349 


Dark-eyed  Junco  {Junco  hyemalis) 

Lapland  Longspur  {Calcarius  lapponicus) 
Snow  Bunting  {Plectrophenax  nivalis)    .  . 


Icterinae 

Dolichonychmi 

Bobolink  {Dolichonyx  oryzivorus)    

Agelaiini 

Red-winged  Blackbird  {Agelaius 

phoeniceus)    

Eastern  Meadowlark  {Sturnella  magna)  .  . 
Rusty  Blackbird  {Euphagus  carolinus)  .  .  . 
Common  Grackle  {Quiscalus  guiscula)  . . 
Brown-headed  Cowbird  {Molothrus  ater)  . 
Icterini 

Orchard  Oriole  {Icterus  spurius)   

Northern  Oriole  {Icterus  galbula)    

Fringillidae 
Carduelinae 

Pine  Grosbeak  {Pinicola  enucleator)  .  .  . . 
Purple  Finch  {Carpodacus purpureus)  .  . . 
House  Fmch  {Carpodacus  mexicanus)    .  . . 

Red  Crossbill  {Loxia  curvirostra)  

White-winged  Crossbill  {Loxia  leucoptera) 
Common  Redpoll  {Carduelis  ilammea)  .  . . 
Hoary  Redpoll  {Carduelis  hornemanni)    . . 

Pine  Siskin  {Carduelis pinus)    

American  Goldfinch  {Carduelis  tristis)  .  . . 
Evening  Grosbeak  {Coccothraustes 

vespertinus)    

Passeridae 

House  Sparrow  {Passer  domesticus)    
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I 


mmon  Loon 

via  immer) 


.U.  No.  007.0 


Range 


I       I  Breeding 
I      I  Winter 


E:  Breeding:  Alaska  and  n.  Canada  s.  to  c.  Massa- 
ijetts,  Montana,  and  California.  Winter:  Atlantic 
t  from  Newfoundland  to  the  Gulf  of  Mexico. 

jiTivE  Abundance  in  New  England:   Uncommon  to 

:}ly  common  in  breeding  season.  Common  along 
t  in  winter.  Subadults  common  along  northeast  coast 
mmer. 


TAT:  Breeding:  Large  and  small  freshwater  lakes  in 

open  and  densely  forested  areas.  Nest  on  lakes  as 

i4  as  2  acres.  Wintering:  Coastal  bays  and  mletsfrom 

a,itime  Provinces  south.  Occasional  on  fresh  water  in- 

i^in  southern  New  England  until  freeze-up. 

'EjiAL  Habitat  Requirements:    Bodies  of  water  with 

ilje  water  levels  and  little  or  no  human  disturbance, 
iri  stretch  of  water  for  flight  take-off.  Islets  for  nesting; 
a,ow  coves  for  rearing  of  young  (Hammond  and  Wood 

c|. 

iSjING:  Egg  dates:  May  15  to  July  16.  Peak:  June,  New 
)rkBull  1974:51 ).  Clutch  size:  1  to  3,  typically  2.  Incu- 
itin  period:  28  to  29  days.  Nestling  period:  1  day 
rrocial).  Broods  per  year:  1 .  Age  at  sexual  maturity: 
ainore  years.  Nest  site:  Nest  is  placed  on  ground  at 
it -'s  edge,  usually  on  sand,  rocks,  or  other  firm  sub- 
'6p.  Prefers  small  islands  to  shore  but  nests  along  pro- 
ctd  bays,  on  promontories  and  small  peninsulas.  Is- 
ncf  provide  better  protection  from  mammalian  preda- 
rshan  shore  sites. 


Territory  Size:  15  to  100  or  more  acres  (6. 1  to  40.5  ha) 
per  pair  in  Minnesota  (Olson  and  Marshall  1952),  to  25 
ha  (62  acres)  (Sjolander  and  Agren  1972). 

Home  Range:  P^bably  same  as  territory. 

Sample  Densities:  Average  2  birds  per  square  mile  (0.8 
birds/km^)  over  a  60-square-mile  ( 1 55-km2)  area  in  Min- 
nesota (Olson  and  Marshall  1 952)  but  highly  variable  de- 
pending on  nest  site  availability. 

FORAGING:  Major  foods:   Fish  (staple),  amphibians,  in- 
sects, aquatic  plants,  crustaceans,  moUusks,  leeches. 
Substrates:  Water,  pond  and  lake  bottoms.  Techniques: 
Swimming;  divmg  in  deep  water;  extending  head  and 
neck  below  surface,  goose-like,  in  shallow  water. 

COMMENTS:  Most  feeding  is  done  on  the  territory  which 
probably  accounts  for  the  large  territory.  Although  fish 
is  eaten  in  guantity  when  available,  it  does  not  seem  to  be 
a  reguired  food  because  loons  are  known  to  breed  at  fish- 
less  ponds  (Pough  1951 :3).  Same  nest  sites  are  often  oc- 
cupied year  after  year,  presumably  by  same  pair.  Distur- 
bance by  canoeists  and  fishermen  is  a  serious  problem 
during  nesting.  Nesting  is  often  unsuccessful  if  water 
level  fluctuates. 

Key  References:  Bent  1919,  Hammond  and  Wood  1977, 
Palmer  1962,  Vermeer  1973. 
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Pied-billed  Grebe 

(Podilymbus  podiceps) 
A.O.U.  No.  006.0 


/    ^ 


Range 


RANGE:  Breeding:  Throughout  most  of  the  United  States 
(excluding  Alaska)  and  s.  Canadian  provinces.  Winter: 
New  York  s.  along  Atlantic  coast;  inland  across  coastal 
states.  Occasional  in  winter  in  s.  New  England. 

RELATIVEABUNDANCE  IN  New  ENGLAND:  Locally  common 
throughout  range  in  the  Northeast  during  breeding  sea- 
son. 

HABITAT:  Breeding:  Ponds  with  heavy  emergent  vegeta- 
tion, marshes  and  marshy  inlets  with  areas  of  open  water 
(Faaborg  1976),  sluggish  streams  with  protective  vegeta- 
tion overhanging  banks,  reed-bordered  swamps  with 
open  water.  Wintering:  Interior  rivers  and  open  lakes, 
tidal  creeks  and  estuaries.  Prefers  fresh  water. 

Special  Habitat  Requirements:  Birds  need  open  water 

to  become  airborne,  some  aguatic  vegetation  (type  not 
important)  (Palmer  1962:108). 

NESTING:  Egg  dates:  April  21  to  July  2,  New  York  (Bull 
1974:56).  Clutch  size:  2  to  10,  typically  4  to  7.  Incuba- 
tion period:  23  to  24  days.  Nestling  period:  1  or  2  days 
(precocial).  Broods  per  year:  1.  Nest  site:  Usually  built 
over  shallow  water  anchored  to  the  stems  of  emergent 
vegetation,  less  often  located  in  shrubs  such  as  sweet 
gale  and  buttonbush.  A  solitary  nester  but  occasionally 
several  nests  are  widely  spaced  at  large  ponds  (Palmer 
1962:108). 

Territory  Size:  Defends  area  within  a  150-foot  (45.7  m) 
radius  (or  more)  of  nest  in  Iowa  potholes  (Glover  1953). 


Home  Range:  About  twice  the  size  of  nesting  terri 
(Glover  1953). 

Sample  Densities:  Generally  1  pair  on  ponds  up  tc 
acres  (4  ha)  (Palmer  1962:108).  Nests  may  be  spacec 
to  30  feet  (4.6  to  9. 1  m)  apart  at  larger  ponds. 

Foraging:  Major  foods:  Aguatic  insects,  small  f 
snails,  aguatic  worms,  crayfish,  shrimp,  amphibic 
leeches.  Mmor  feed:  aquatic  vegetation.  Substrati 
Water,  bottoms  of  bodies  of  water.  Techniques:  Sw 
ming,  divmg. 

COMMENTS:  Birds  are  solitary  or  seen  in  pairs  or  sr 
groups  (to  10  individuals)  outside  of  breeding  season 

Key  REFERENCES:  Bent  1919,  Chabreck  1963,  Forb 
1929,  Glover  1953,  Palmer  1962. 
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lerican  Bittern 

taurus  lentiginosus) 


).U.No.  190.0 


E:   Breeding:   Newfoundland  w.  to  British  Colum- 
.  to  New  Jersey,  Arizona,  ands.  California.  Winter: 

c^tal  New  York,  w.  to  s.  British  Columbia,  s.  to  Cen- 

ii|\merica. 


■KTivE  Abundance  in  New  England: 
icjspread. 


Common  and 


aItaT:  Breeding:  Fresh  (sometimes  brackish  and  salt 
aljr)  marshes,  meadows,  swamps  and  bogs,  especially 
'eiB  having  tall  vegetation  such  as  cattails  and  bul- 
isj^s,  sluggish  rivers  and  streams  with  dense  border 
Jdtation.  Wintering:  Coastal  wetlands. 


lAL  Habitat  Requirements:  Tall  marsh  vegetation 

as  cattails  and  bulrushes  m  areas  with  little  or  no 
Mn  disturbance. 

ESInG:  Egg  dates:  May  10  to  June  29,  New  York  (Bull 
57  90).  Clutch  size:  3  to  7,  typically  4  to  5.  Incubation 
5r  d:  About  24  days.  Nestling  period:  About  14  days, 
rcjjs  per  year:  Probably  1.  Age  at  sexual  maturity: 
nllown  (Palmer  1962:502).  Nest  site:  Dry  or  wet 
rohd  near  or  in  marshes,  bogs,  swamps.  Usually  well 


Range 


hidden  in  tall  vegetation  such  as  reeds,  cattails,  and  so 
on,  usually  several  inches  above  the  water.  Rarely  m 
bushes  or  trees.  Solitary  nester. 

Sample  Densities:  5  nests  on  one  slough  less  than  160 
acres  (64.8  ha)  m  Saskatchewan  (Bent  1926:75).  2  nests 
on  5  acres  (2.0  ha)  of  cordgrass  meadow  in  Minnesota 
(Vesall  1940). 

FORAGING:  Major  foods:  Frogs  (preferred),  reptiles, 
crustaceans  (crayfish,  crabs),  shellfish,  insects,  small 
fish,  small  mammals,  spiders.  Substrates:  Water,  shal- 
low bottoms,  aguatic  vegetation.  Techniques:  Stand  and 
wait,  walk  slowly  (Kushlan  1976). 

Comments:  So  shy,  bitterns  are  seldom  seen.  They  are 
known  to  abandon  a  marsh  at  the  slightest  disturbance. 

Key  References:  Bent  1926,  Forbush  1929,  Palmer  1962. 
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Least  Bittern 

(Ixobrychus  exilis) 
A.O.U.No.  191.0 


Range 


RANGE:  Breeding:  New  Brunswick  w.  to  Oregon,  s.  to 
South  America.  Winter:  Georgia  s.  to  Florida,  w.  to 
Texas  and  s.  California,  southward. 


Relative  Abundance  in  New  England: 

rare. 


Uncommon  to 


HABITAT:  Breeding:  Fresh,  brackish  and,  less  fre- 
quently, salt  water  wetlands.  Prefers  marshes  with  tall 
vegetation  such  as  cattails,  sedges,  and  scattered 
bushes. 


Special  Habitat  Requirements: 

clumps  of  emergent  vegetation. 


Deep  marshes  with 


NESTING:  Egg  dates:  May  15  to  July  10,  New  York  (Bull 
1974:91).  Clutch  size:  3  to  6,  typically  4  to  5.  Incubation 
period:  17  to  18  days.  Nestling  period:  10  to  14  days. 
Broods  per  year:  1  or  2.  One  in  New  England  (Forbush 
1929  V.  1:322).  Age  at  sexual  maturity:  Unknown 
(Palmer  1962:496  ).  Nest  height:  To  20  feet  (6. 1  m),  typi- 
cally 8  to  14  inches  (20.3  to  35.6  cm)  above  water  level. 
Nest  site:  Probably  chosen  by  male.  Usually  located  in 
dense  stand  of  reeds,  cattails,  sedges  or  other  marsh 
vegetation  close  to  open  water.  The  Least  Bittern  is  usu- 
ally a  solitary  nester. 

Territory  Size:  There  is  limited  evidence  of  territoriality 
in  Least  Bitterns  (Weller  1961). 

Sample  Densities:  15  nests  were  found  in  a  2-acre  (0.8 
ha)  patch  of  rushes  in  Michigan  (Wood  1951),  but  this 


was  exceptional.  19  nests  were  found  m  a  44-acre  ( 
ha)  marsh  (Kent  1951  in  Palmer  1962:496).  1  nest  p 
acres  (1.6  ha)  of  useable  vegetation  (Beecher  1942). 

FORAGING:  Major  foods:  Small  fishes,  crustacf 
(mainly  crayfish),  frogs  and  salamanders,  reptiles, 
sects,  occasionally  shrews  and  mice.  Substrates:  N 
marsh  vegetation,  shallow  water.  Techniques:  St 
and  wait,  walk  slowly  (Kushlan  1976). 

COMMENTS:  Usually  nests  singly  but  may  be  cole 
with  other  Least  Bitterns  in  favorable  habitat.  M 
drainage,  pollution,  and  insecticides  have  adversel 
fected  parts  of  its  range. 

Key  REFERENCES:  Bent  1926,  Forbush  1929,  Palmer  1! 
Weller  1961. 
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jat  Blue  Heron 

'ea  herodias) 


.U.No.  194.0 


SE:  Breeding:  Southern  Canadian  provinces,  s.  to 
^;xico.  Winter:  Massachusetts  s.  through  coastal 
ti,  w.  across  the  s.  half  of  the  United  States,  s.  to  n. 
ii  America. 


-  rivE  Abundance  in  New  England:  Locally  common 

3ie)  to  rare  (Massachusetts)  in  breeding  season. 

FAT:    Breeding:     Shallow  shores  of  ponds,  lakes, 
Jjjns,  rivers,  wet  meadows,  wooded  swamps,  fresh 
and  marshes.  Wintering:     Mainly  coastal  areas 
j)are  (snow-free)  ground  and  open  water. 

i(  AL  Habitat  Requirements:  Generally  require  tall 

ear  nesting. 

SING:  Egg  dates:   April  15  to  June  9,  New  York  (Bull 
/'73).  Clutch  size:  3  to  7,  typically  4.  Incubation  per- 
1: About  28  days  (Bent  1926:106).  Nestling  period: 
'df  60  days  (Pratt  1970).  Broods  per  year:    1 .  Age  at 
ajl  maturity:    2  years  (Bent  1926:108).  Nest  height: 

IP  feet  (39.6  m),  typically  high  in  large  trees.  Nest 

3:.v'^aries  with  habitat.  Usually  in  tall  trees  but  may  be 

il  m  ground,  rock  ledges,  and  sea  cliffs,  or  in  shrubs. 

are  typically  colonial  nesters  but  may  be  solitary. 

m  nest  often  repaired  for  use  each  season.  Nest  may 

n  es  from  food  sources. 


Range 


^1  Permanent 
|_     I  Breeding 


Territory  Size:  Sizes  vary  with  habitat  and  stage  of  re- 
productive cycle.  Colonial  nesters  defend  small  areas  of- 
ten restricted  to  the  distance  the  bird  can  extend  its  neck 
and  bill  from  the  nest. 

Sample  Densities:  Dozens  of  nests  may  be  built  in  crown 
of  a  single  tree.  131  active  nests  per  0.36  ha  (0.9  acre)  in 
Oregon  (Werschkul  et  al.  1976). 

FORAGING:  Major  foods:  Aquatic  and  terrestrial  insects, 
fishes,  amphibians,  reptiles,  crustaceans,  occasionally 
small  birds  and  mammals.  Substrates:  Shallow  water, 
muddy  bottoms,  grasses  and  weeds.  Techniques:  Stand 
and  wait  (Kushlan  1976,  Willard  1977),  walk  slowly.  Ac- 
tive pursuit  IS  infrequent.  Occasionally  floats  (Pough 
1951 :40).  Preferred  feeding  habitat:  Wet  meadows,  pas- 
tures. 

COMMENTS:  Individual  feeding  territories  may  be 
strongly  defended  during  the  nonbreedmg  season.  Birds 
occasionally  nest  miles  from  food  source.  Commonly 
seen  feeding  on  tidal  flats  during  migration. 

Key  References:  Bent  1926,  Cottnlle  and  Cottrille  1958, 
Palmer  1962,  Pratt  1970. 
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Green-backed  Heron 

(Butorides  striatus) 


A.O.U.  No.  201.0 


Range 


RANGE:  Breeding:  Nova  Scotia  w.  to  Oregon,  s.  to  Cen- 
tral America.  Winter:  South  Carolina  to  Florida,  w. 
along  Gulf  States,  s. 

Relative  Abundance  in  New  England:   Uncommon  to 

common  and  widespread. 

HABITAT:  Breeding:  Widely  distributed — makes  use  of 
nearly  all  fresh  and  salt  water  habitats:  ponds,  lakes, 
rivers,  streams,  sloughs,  marshes,  wooded  swamps,  wet 
meadows. 

NESTING:  Egg  dates:  April  29  to  August  4,  New  York 
(Bull  1974:85).  Clutch  size:  3  to  6,  typically  4  to  5.  Incu- 
bation period:  19  to  21  days.  Nestling  period:  16  to  17 
days .  Fledge  when  about  2 1  days  old .  Broods  per  year :  1 
(rarely  2).  Age  at  sexual  maturity:  1  year.  Nest  height:  1 
to  30  feet  (0.3  to 9.1m),  typically  10  to  15  feet  (3  to  4. 5  m). 
Nest  site:  Varies,  often  nests  near  water — on  a  hummock 
in  a  marsh  or  in  a  tree — but  also  may  nest  away  from  wa- 
ter in  trees  of  dry  woodlands  and  orchards.  Often 
chooses  conifers  but  uses  many  hardwood  trees  or 
shrubs.  Sometimes  uses  old  nest. 

Territory  Size:  Male  defends  a  large  area  upon  arrival 
but  territory  decreases  to  within  a  few  feet  of  the  nest  as 
season  progresses.  Female  helps  defend. 

Sample  Densities:  Green  Herons  are  solitary  or  colo- 
nial, riesting  in  small  groups  of  up  to  30  pairs  (Pough 
1951:47).    Larger   groups    are    unusual,    although    70 


breeding  pairs  were  found  on  an  area  240  feet  (73. 
by  1,500  feet  (457.3  m)  long  on  Long  Island,  New ' 
(Palmer  1962:419). 

FORAGING:  Major  foods:  Small  fishes,  crustaceans, 
lusks,  terrestrial  and  aguatic  insects,  reptiles,  amp 
ians,  spiders,  leeches.  Substrates:  Shallow  water,  i 
low  bottoms,  wetland  vegetation.  Technigues:  S 
and  wait,  walk  slowly  (Kushlan  1976). 

COMMENTS:  Separate  feeding  territories  are  vigorc 
defended  by  some  individuals.  Occasionally  many  t 
use  a  common  feeding  ground. 

Key  REFERENCES:  Bent  1926,  Kushlan  1976,  Palmer  1 
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ck-crowned  Night-Heron 


ticorax  nycticorax) 


.U.  No.  202.0 


Range 


^H  Permanent 
I      I  Breeding 


E:  Breeding:  Quebec  w.  to  Oregon,  s.  to  the  Gulf 
Bxico  (excluding  parts  of  Appalachian  mountains) 
:3outh  America.  Winter:  Southern  New  England  w. 
r'California,  s.  to  South  America. 

L  TivE  Abundance  in  New  England :  Common  (coast) 

rl'e  (inland). 

^TAT:  Breeding:  Extremely  varied.  Occupies  fresh, 
a|kish,  and  salt  water  areas.  Formerly  very  common  in 
sfortheast  breeding  in  large  colonies.  Almost  disap- 

d  in  the  1960's,  presumably  from  pesticides,  today 
e^lack-crowned  Night-Heron  is  found  mainly  along 

ast.  Wintering:  Coastal  wetlands  and  islands. 

5'iNG:  Egg  dates:  April  1  to  July  12,  New  York  (Bull 
7  86).  Clutch  size:  2  to  6,  typically  3  to  5.  Incubation 
rd:  24  to  26  days.  Age  at  first  flight:  About  42  days. 
ops  per  year:  1  (possibly  2).  Age  at  sexual  maturity: 
tcJB  years  (occasionally  1  year,  Gross  1923).  Nest 
itijt:  To  160  feet  (48.8  m)  (Oregon),  typically  20  to  30 
3tp.l  to  9.1  m).  Nest  site:  Varies  from  wooded  areas 
diroves  of  pitch  pine,  spruce,  red  maple,  and  red  oak 
s*9mps  of  alder  and  cedar  and  cattail  marshes  (prai- 
;sij  known  to  breed  in  city  parks.  Occasionally  con- 
'u  s  floating  nest  but  most  often  builds  m  shrubs  or 

I 

■RljrORY  Size:  Unknown.  Birds  defend  area  immedi- 
sl'jsurrounding  nest.  Communal  feeding  areas  re- 
)rtti  on  Long  Island.  Some  birds  defend  feeding  terri- 
rieland  roosting  sites  (Palmer  1962:478,  479). 


Sample  Densities:  400  pairs  on  Pea  Patch  Island  m  the 
Delaware  River  in  1976  (Buckley  et  al.  1976). 

FORAGING:  Major  foods:  Fishes,  crustaceans,  mollusks, 
worms,  aguatic  terrestrial  insects,  reptiles  and  amphib- 
ians, occasionally  young  birds  and  mammals.  Sub- 
strates: Shallow  water,  muddy  and  sandy  bottoms,  dry 
ground.  Technigues:  Stand  and  wait,  walk  slowly 
(Kushlan  1976). 

COMMENTS:  Feeding  activity  is  greatest  at  dawn  and 
dusk  with  activity  continuing  into  the  early  hours  of  dark- 
ness. Gregarious  m  all  seasons. 

Key  REFERENCES:  Bent  1926,  Forbush  1929,  Gross  1923, 
Noble  etal.  1938,  Palmer  1962. 
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Yellow-crowned  Night-Heron 

(Nycficorax  violaceus) 


A.O.U.  No.  203.0 


RANGE:  Breeding:  Eastern  Massachusetts  w.  to  Michi- 
gan (a  few)  and  California  s.  to  South  America.  May  be 
extending  breeding  range  in  the  Northeast — reports  of 
sightings  have  increased  in  recent  years.  Winter:  Cen- 
tral Florida  w.  to  California,  s. 

Relative  Abundance  in  New  England  :  Locally  common 

(coast)  to  rare  inland. 


Range 


Foraging:  Major  foods:  Mainly  crustaceans,  e 
crabs  and  crayfish,  mollusks.  Sometimes  takes 
reptiles,  amphibians,  small  birds  and  mammals 
fishes.    Substrates:    Shallow    water,    shallow 
Techniques:      Stand   and   wait;    walk   slowly 
1976). 

Comments:  Birds  feed  during  the  day  and  at  n 
gly  or  in  twos  or  threes. 

Key  REFERENCES:  Bent  1926,  Palmer  1962,  Pouc 


Habitat:  Breeding:  Islands  in  fresh  and  salt  water, 
marshes,  ponds,  and  wooded  swamps  where  it  nests  m 
isolated  groves  of  trees  or  bushes. 

NESTING:  Egg  dates:  April  30  to  June  10,  New  York  (Bull 
1974:90).  Clutch  size:  3  to  6,  typically  4  to  5.  Incubation 
period:  24  days  (Forbush  1929:342).  Broods  per  year: 
Probably  1.  Age  at  sexual  maturity:  Unknown  (Palmer 
1962:488).  Nest  height:  To  50  feet  (15.2  m).  Nest  site: 
Builds  nest  in  isolated  grove  of  trees  or  in  brushy  tangle 
at  edge  of  pond,  marsh,  swamp.  Rarely  nests  on  the 
ground.  Usually  nests  in  small  groups  of  2  to  6  pairs  at  the 
edge  of  large  heronries.  Sometimes  uses  old  nests. 

Territory  Size:  Sizes  not  known;  birds  defend  an  area 
for  display,  copulation,  and  nesting. 

Sample  Densities:  40  pairs  on  Pea  Patch  Island  in  Dela- 
ware River  in  1976  (Buckley  et  al.  1976). 
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Slossy  Ibis 

'PJegadis  lalcinellus) 


^.O.U.No.  185.0 


Range 


ANGE:  Breeding:  Locally  in  Maine  s.  along  the  Atlantic 
3ast  to  Florida.  Winter:  Florida  and  the  Gulf  States  s.  to 
[exico. 

IeLATIVEABUNDANCE  IN  New  ENGLAND:  Locally  common 
')  uncommon. 

|1ABITAT:  Breeding:  Fresh,  brackish,  and  salt  water.  On 
ew  Jersey  coast,  birds  nest  m  mixed  stands  of  holly, 

pd  cedar,  sumac,  salt  myrtle,  bayberry,  wild  cherry, 

rape  and  cat  brier  that  grow  on  barrier  beaches.  Favor 

allow  pools  bordered  by  shrubs  and  emergent  vegeta- 

Ijon. 

JESTING:  Egg  dates:  March  to  late  May  (Palmer 
562:521).  Clutch  size:  3  to  5,  typically  3  to  4.  Incubation 
pried:  21  days.  Nestling  period:  About  14  days.  Broods 
3r  year:  1.  Age  at  sexual  maturity:  Unknown  (Palmer 
562:520).  Nest  height:  To  10  feet  (3.0  m).  Nest  site:  On 
round  in  tall,  dense  vegetation  such  as  cattails  and 
?eds,  in  low  bushes  or  m  tops  of  low  trees  growing  in 
ater.  Birds  are  colonial  nesters — associating  with  her- 
s  and  other  ibises. 


i^MPLE  Densities:  600  pairs  on  Pea  Patch  Island  in  Dela- 
re  River  m  1976  (Buckley  et  al.  1976). 

DRAGING:   Major  foods:   Crustaceans  (especially  cray- 
h),  small  snakes,  cutworms  and  other  grubs,  grasshop- 
srs,  leeches.  Substrates:  Soft  earth,  shallow  water,  mud 
its.  Technigues:   Probing.  Preferred  feeding  habitat: 
ud  flats,  flooded  fields. 


Comments:  The  Glossy  Ibis  is  extending  its  breeding 
range  in  the  Northeast.  It  nested  in  Massachusetts  in  1973 
(new  record)  and  over  100  pairs  nested  on  coastal  islands 
of  the  state  in  1977  (Massachusetts  Audubon  Society 
1977).  Little  is  known  about  the  birds'  feeding  habits  in 
the  Northeast. 

Key  REFERENCES:  Bent  1926,  Miller  and  Burger  1978, 
Palmer  1962,  Williams  1975a. 
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Mute  Swan 

(Cygnus  olor) 


A.O.U.No.  178.2 


Range 


I      I  Breeding 
I       I   Winter 


RANGE:  Breeding:  Small  colonies  exist  in  the  Eastern 
United  States,  mainly  along  the  northeastern  coastline 
with  largest  numbers  occurring  in  the  Long  Island  area. 
Smaller  groups  range  locally  from  New  Hampshire  and 
Massachusetts  to  Virginia.  Winter:  Same  as  above. 

Relative  Abundance  in  New  England:  Locally  common 

(coast)  to  rare  inland. 

HABITAT:  Breeding:  Coastal  bays,  marshes  and  ponds 
having  dense  aguatic  vegetation.  Wintering:  Inland 
birds  may  be  forced  to  move  to  brackish  or  salt  water 
areas  if  fresh  waters  freeze.  Otherwise,  birds  remain  in 
breeding  territories. 


Special  Habitat  Requirements: 

abundant  aguatic  vegetation. 


Shallow  waters  with 


Nesting:  Egg  dates:  March  25  to  June  15.  Peak:  May, 
Atlantic  coast  (Palmer  1976  V.  2:45).  Clutch  size:  2  to 
11,  typically  5  to  7.  Incubation  period:  35  to  36  days. 
Nestling  period:  1  day  (precocial).  Broods  per  year:  1 . 
Age  at  sexual  maturity:  2  to  6.  Nest  site:  Nest  on  the 
ground,  preferably  on  small  islands  along  secluded 
shores,  in  marshes,  or  at  ponds.  Favors  shallow,  clean, 
weed-filled  waters.  Sometimes  colonial.  Nest  is  typically 
placed  in  a  clump  of  cattails  surrounded  by  water. 


Territory  Size:  4  to  10  acres  (1.6  to  4.0  ha)  in  Mich: 
(Wood  and  Gelston  1972).  12  territories  ranged  fron 
to  1 1 .8  acres  (0.2  to  4.8  ha)  in  Rhode  Island  (Willey  . 
m  Palmer  1976).  When  a  pond  is  chosen  for  nesting 
male  defends  the  entire  pond  against  intruders  (Pal 
1976  V.  2:44). 

Sample  Densities:  Many  scores  of  semi-domestic, 
pairs  nested  on  25  acres  (10.1  ha)  in  England  indica 
that  these  birds  will  usually  tolerate  closer  nesting  (I 
nerman  1958  m  Palmer  1976  V.  2:44). 

FORAGING:  Major  foods:  Fish,  crustaceans  and  aqt 
insects  (adults  and  larvae).  Substrates:  Water,  bott 
of  shallow  bodies  of  water.  Technigues:  Immersing  h 
and  neck,  up-ending  in  dabbling-duck  fashion.  Pre 
red  feeding  habitat:  Areas  with  abundant  submer 
vegetation. 

Comments:  Pair  bond — life-long  monogamy.  Diet  c 
sists  of  nearly  100  percent  vegetable  material.  Wi 
(1968  in  Palmer  1976  V.  2:46)  found  by  experiment  tl 
swan  consumed  8.4  pounds  of  wet  vegetation  per 
over  a  7-day  period. 

Key  REFERENCES:  Bellrose  1976,  Johnsgard  1975,  Pal 
1976  V.  2. 
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anada  Goose 

-anta  canadensis) 


O.U.No.  172.0 


Range 


GE:  Breeding:   Coastal  regions  from  Labrador  to 

th  Carolina.  Scattered  populations  in  inland  refuges. 
^ter:  Coast  of  Newfoundland  s.  to  n.  Mexico.  Proba- 

38  much  as  75  percent  of  the  population  winters  from 
S  Jersey  to  North  Carolina  (Palmer  1976  V.  2: 192). 

1 

JATIVE  Abundance  in  New  England:  Common  (Mas- 

sihusetts)  to  uncommon  (Maine)  in  breeding  season. 
!!|nmon  (Maine)  in  winter. 

jIiTAT:  Breeding:  Coastal  salt  marshes,  shores  of 
Cjids  and  lakes,  grassy  fields.  Wintering:  Ice-free 
lis,  rivers,  ponds,  and  coastal  marshes  that  provide 
5|ng  and  feeding  sites  and  agricultural  lands  that  pro- 
icl  additional  grazing  areas. 


:iAL  Habitat  Requirements: 

plant  foods. 


Shallow  water,  abun- 


SaMPLE  Densities:  Breeding  densities  vary  greatly  and 
seem  to  be  influenced  by  availability  of  suitable  nest  sites 
rather  than  by  territorial  behavior  (Johnsgard  1975: 142). 

FORAGING:  Major  foods:  Tender  shoots  of  grasses, 
sedges  and  other  marsh  plants,  submerged  vegetation, 
cultivated  grains,  and  wild  seeds  and  fruits.  Substrates: 
Wet  and  dry  ground  water.  Technigues:  Ground  glean- 
ing, grazing,  immersing  head  and  neck.  Preferred  feed- 
ing habitat:  Mud  flats,  grain  fields,  salt  marshes,  shallow 
waters  of  bays. 

Comments:  Pair  bond — life-long  monogamy.  Diet  con- 
sists almost  entirely  of  vegetable  material. 

Key  References:  Bellrose  1976,  Johnsgard  1975, 
Palmer  1976  V.  2. 


IiJtinG:  Egg  dates:  March  28  to  May  14,  New  York 
B'U  1974:99).  Clutch  size:  4  to  10,  typically  5  or  6.  Incu- 
)c^on  period:  28  days.  Nestling  period:  1  day  (preco- 
■'.<).  Age  at  first  flight:  More  than  50  days.  Broods  per 
■e--:  1.  Age  at  sexual  maturity:  2  or  3  years.  Nest  site: 
>ically  near  water  in  a  grass-lined  depression  on 
jrhnd.  Occasionally  in  tree  on  abandoned  nest  of  Os- 
)r/. 

E'ilTORY  Size:  Varies  considerably.  Size  seems  to  be 
:ifienced  by  aggressiveness  of  defending  male,  type  of 
laitat,  amount  of  protective  cover  and  density  of  breed- 
apopulation  (Bellrose  1976:159). 
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Wood  Duck 

(Aix  sponsa) 


A.O.U.  No.  144.0 


Range 


RANGE:  Breeding:  Northern  Nova  Scotia,  s.  to  the  s.  tip 
of  Florida,  w.  to  the  midwestern  states.  Winter:  Maryland 
s.  to  Florida,  w.  to  e.  Texas. 

Relative  Abundance  in  New  England:  Locally  com- 
mon to  uncommon  in  breeding  season,  rare  in  winter. 

HABITAT:  Breeding:  Shallow  waters  of  ponds,  lakes,  or 
marshes  having  abundant  floating  and  emergent  vegeta- 
tion. Wooded  swamps  or  open  flooded  lowland  forests 
where  food  is  available.  Shuns  salt  water.  Wintering: 
Few  birds  winter  in  New  England. 

Special  Habitat  Requirements:  Trees  at  least  16  inches 

d.b.h.  with  large  cavities  for  nesting  (minimum  entrance 
hole  4  inches  in  diameter)  (Scott  et  al.  1977,  McGilvrey 
1968).  * 

NESTING:  Egg  dates:  March  28  to  July  15,  New  York 
(Bull  1974:108).  Clutch  size:  6  to  15,  typically  9  to  14. 
Incubation  period:  28  to  37  days,  average  30  days.  Nest- 
ling period:  1  day  (precocial).  Broods  per  year:  1.  Age  at 
sexual  maturity:  1  year.  Nest  height:  2  to  65  feet,  (0.6  to 
19.5  m).  Typically  20  to  50  feet  (6. 1  to  15.2  m).  Nest  site: 
In  cavity  of  living  (occasionally  dead)  deciduous  or 
coniferous  tree,  usually  within  several  hundred  yards  of 
water.  Prefers  water  with  brushy  overstory  for  conceal- 
ment and  stumps  and  fallen  logs  for  perching.  Accepts 
nest  boxes  but  usually  occupies  natural  cavities  and 
those  excavated  by  Pileated  Woodpeckers. 

Territory  Size:  Wood  Ducks  apparently  do  not  defend 
an  area  around  the  nest.  Drakes  prevent  other  males 


from  approaching  mates  for  a  short  period  prior  to 
ing  (Grice  and  Rogers  1965:20). 

Home  Range:  No  size  information.  Range  seems  t 
unstable  with  dimensions  and  boundaries  changing 
ing  the  nesting  season  (Bellrose  1976: 186). 

Sample  Densities:  63  nests  (next  boxes)  per  150  t 

(60.7  ha)  in  open  marsh  in  Massachusetts  (Grice 
Rogers  1965:20).  1  nest  oer  12  acres  (4.9  ha)  (Bellrc 
al.  1964). 

FORAGING:  Major  foods:  Aquatic  and  terrestria 
sects,  acorns  (favorite  food),  hickory  nuts,  waste  gr 
seeds  of  aquatic  plants,  fleshy  fruits.  Substrates:  Sh< 
water,  forest  floor,  fields.  Techniques:  Grazing,  imr 
ing  head  and  neck,  up-ending.  Preferred  feeding  1 
tat:  Water  less  than  18  inches  deep  that  is  still  or  i 
flowing  (Johnsgard  1975: 173). 

Comments:  Draining  and  clearing  of  lowlands  de 
breeding  and  wintering  Wood  Duck  habitat.  \ 
Ducks  in  Ontario  find  good  breeding  habitat  in 
with  beaver  ponds  and  cavities  made  by  Pileated  V\ 
peckers.  Diets  of  Maine  birds  consisted  of  95  pe 
vegetable  and  5  percent  animal  material  (Coulter  1 

Key  References:  Bellrose  1976,  Coulter  1957,  C 
and  Rogers  1965,  Hester  and  Dermid  1973,  Palmer 
V.  3. 
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reen-winged  Teal 

^as  crecca) 


3.U.N0.  139.0 


Range 


I       I   Breeding 
I       I   Winter 


^E:  Breeding:  Labrador,  w.  to  n.  Alaska,  s.  to  the 
ntains  of  n.  New  England,  s.  Colorado  and  Califor- 
Occasionally  breeds  at  inland  ponds  in  Massachu- 

t,  New  Jersey,  Maryland,  and  Pennsylvania.  Winter: 
hern  New  England  w.  to  s.  Alaska,  s.  In  the  Atlantic 
ay,  most  birds  winter  between  New  Jersey  and  Flor- 
Small  numbers  winter  n.  to  s.  Canada. 

mvE  Abundance  in  New  England:  Rare  and  local 

'ifmont)  to  common  (Maine)  breeder.  Uncommon  m 
.l|er. 

ITAT:  Breeding:   Ponds,    lakes,    sedge    meadows, 

pes  near  grasslands,  dry  hillsides  with  bushy  thick- 

r  adjacent  open  woodlands.  Generally  an  upland 

r.  Wintering:   Tidal  creeks  and  ponds  bordered  by 

flats,  estuaries,  coastal  brackish  marshes.  Avoids 

30  salt  water. 

e4nG:  Egg  dates:  May  25  to  July  15,  New  York  (Bull 
:123).  Clutch  size:  5  to  16,  typically  10  to  12.  Incu- 
ai)n  period:  21  to  23  days.  Nestling  period:  Less  than  1 
nprecocial).  Age  at  sexual  maturity:  1  year.  Broods 
Swear:  1.  Nest  site:  Prefers  dense  stands  of  grass, 
e|is,  brush,  2  to  300  feet  (0.6  to  91.4  m)  from  water 
\^-age  95  feet,  29  m)  (Bellrose  1976:223).  Nests  are  so 
hidden  they  are  difficult  to  find. 

pLE  DENSITIES:    1  pair  per  60  acres  (24.3  ha)  in  grass- 
ns  in  Alberta  (Keith  1961).  20pairsper  sguare  mile  (8 
;/km2)  in  favorable  habitat  in  North  Dakota  (Stewart 
:Kantrud  1972). 


FORAGING:  Major  foods:  Seeds  (staple)  of  wetland 
plants  especially  millets,  smartweed,  andnutgrasses;  in- 
sects, crustaceans,  mollusks.  Substrates:  Shallow  water, 
mud.  Technigues:  Dabbling,  grazing,  gleaning.  Prefer- 
red feeding  habitat:  Prefers  mudflats.  Also  forages  m 
flooded  or  dry  grain  fields  and  woodlands. 

COMMENTS:  Birds  do  not  commonly  nest  in  the  North- 
east. Occasionally  they  raise  broods  at  inland  ponds  and 
marshes  and  along  coast  in  the  New  Jersey-Long  Island 
area.  They  are  uncommon  in  winter  but  may  appear  in 
large  groups  locally.  Occasionally  they  are  seen  in  com- 
pany of  Eurasian  Green-winged  Teal  (A.  c.  crecca). 


Key    REFERENCES:   Bellrose 
Palmer  1976  V. 2. 


1976,     Johnsgard      1975, 
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American  Black  Duck 

(Anas  rubripes) 


A.O.U.No.  133.0 


Range 


^Hj  Permanent 
I      I  Breeding 


RANGE:  Breeding:  Quebec  and  Labrador  s.  to  Cape 
Hatteras,  North  Carolina.  Greatest  densities  occur  in 
coastal  marshes.  Winter:  East  coast — from  Canadian 
border  s.  to  Florida  with  about  two-thirds  remaining  be- 
tween Long  Island  and  North  Carolina.  Inland — Lake 
Erie  marshes  and  large  river  valleys. 

Relative  Abundance  in  New  England:  Abundant  to 

uncommon. 

HABITAT:  Breeding:  Marshy  borders  of  ponds,  lakes, 
rivers,  and  streams,  wooded  swamps,  fresh,  salt  and 
brackish  marshes  and  meadows.  Wintering:  Extensive 
open  marshes  of  coast  and  interior.  Blacks  commonly  re- 
turn to  same  wintering  areas  year  after  year. 

Nesting:  Egg  dates:  April  2  to  June  22,  New  York  (Bull 
1974: 1 12).  Clutch  size:  6  to  1 1 ,  typically  8  to  10.  Incuba- 
tion period:  26  to  28  days.  Nestling  period:  Less  than  1 
day  (precocial).  Broods  per  year:  1 .  Age  at  sexual  matu- 
rity: 1  year.  Nest  site:  Usually  on  ground.  Most  nests  are 
well  hidden  in  vegetation  (grasses,  shrubs,  briers,  etc.) 
and  are  close  to  water.  In  uplands,  nests  may  be  a  mile  or 
more  from  water  (Palmer  1976  V. 2:329).  Occasionally 
uses  old  crows  and  hawks  nests,  natural  or  excavated  (pi- 
leated  woodpecker)  cavities  in  trees  or  tops  of  rotted 
stumps. 

Territory  Size:  6  acres  (2.4  ha)  in  Lake  Erie  marsh 
(Trautman  1947  in  Palmer  1976  V.  2:?38). 

Home  RANGE:  Up  to  5  square  miles  (13  km2)  in  New  En- 
gland (Coulter  and  Miller  1968). 


Sample  DENSITIE.S:  1  nest  per  20  to  40  acres  (8. 1  to 
ha)  in  bogs  in  Maine  (Coulter  and  Miller  1968). 
nests  per  acre  (0.4  ha)  on  islands  in  Chesapeake 
(Stotts  1957).  5  nests  per  acre  (0.4  ha)  on  islands  in  I 
Champlain  (Coulter  and  Miller  1968).  5.3  pairs  perl 
dred  acres  (40  ha)  of  brackish  marsh  in  Maryland  ( 
wart  1962). 

FORAGING:  Major  foods:  Mollusks  (coastal  staple), ; 
merged  aquatic  plants,  waste  grains,  acorns,  seed 
marsh  plants,  crustaceans,  earthworms,  amphibi. 
fishes.  Substrates:  Shallow  water,  grain  fields.  T( 
niques:  Dabbling,  grazing,  gleaning. 

COMMENTS:  Foods  vary  widely  in  different  habit 
Plants  comprise  most  of  diet  in  fresh  and  brackish  ai 
and  animals  are  principal  foods  in  marine  environs 
late  fall  and  winter,  birds  may  leave  their  rest  areas  e 
in  the  day  and  just  before  sunset  to  travel  to  waste  c 
fields  up  to  25  miles  (40  km)  away  (Bellrose  1976:2 
Interbreeds  with  mallards — 3  percent  of  blacks  in 
Atlantic  flyway  show  plumage  feathers  of  both  spe 
(Bellrose  1976:253). 

Key  References:  Bellrose  1976,  Coulter  and  M: 
1968,  Palmer  1962,  Stotts  1957. 
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allard 

nas  platyrhynchos) 
O.U.No.  132.0 


Range 


I       I  ['ermanent 
I       I  Breeding 


^GE:  Breeding:  Very  broad  breeding  range  cover- 
the  n.  half  of  the  United  States,  s.  to  n.  Virginia  m  the 
:  and  Kansas  and  n.  New  Mexico  in  the  West.  Winter: 

(bt  from  Nova  Scotia  Inland  from  Maryland  w.  to  c. 
ka  and  s.  to  s.  Mexico.  Feral  stock  m  Massachusetts 

ilugh  winter. 


Ej^TivE  Abundance  in  New  England: 

iiiusetts)  to  uncommon  (Maine). 


Common:  (Mas- 


ITAT:  Breeding:  Ponds,  lakes,  rivers,  stream^s, 
i|shes,  wet  meadows,  wooded  swamps.  Prefers  water 

than  16  inches  (41  cm)  deep  (Pough  1951:77). 
ijids  salt  water.  Wintering:  Coastal  marshes,  inland 

ree  ponds  and  rivers. 

lAL  Habitat  Requirements:  Shallow  water  (less 

I'll  16  inches  (41  cm)  deep)  that  enables  duck  to  bottom 
5(i  by  tipping  up  (Pough  1951:77). 


iBlriNG:  Egg  dates:  March  25  to  July  1 ,  New  York  (Bui 
%\  1 10).  Clutch  size:  6  to  15,  typically  7  to  10.  Incuba- 
ic?  period:  26  to  30  days.  Nestling  period:  Less  than  1 

(precocial).  Broods  per  year:  1 .  Age  at  sexual  matu- 
1  year  (some  individuals  breed  later).  Nest  site:  Nest 

sually  located  within  100  yards  of  water  (Bellrose 
93:237)  typically  near  water's  edge  in  places  where 
jrund  is  dry  or  slightly  marshy  and  vegetation  is  plenti- 
u.  Rarely  nests  in  cavities,  on  hollowed  tops  of  stubs  or 
n  ee  crotches. 

EltlTORY  SIZE:   About  2  sguare  miles  (5.2  km2)  at  onset 
reeding  season  (Palmer  1976  V. 2:298).  Territory  co- 


incides with  home  range  early  m  breeding  season  and 
becomes  progressively  smaller  as  season  advances. 
Drake  probably  defends  mate  rather  than  land  area 
(Dzubin  1969  m  Palmer  1976,  V.  2:298). 

Home  Range:  About  2  square  miles  (5.2  km^)  at  onset  of 
breeding  season  (Palmer  1976  V. 2:298).  700  acres  (283.4 
ha)  m  Manitoba  (Dzubin  1955). 

Sample  Densities:  93  pairs  per  square  mile  (36  pairs/ 
km^)  in  Canadian  Parklands  (Dzubin  1969  in  Palmer 
1976,  V.  2:300).  6.1  pairs  per  square  mile  (2  pairs/km^) 
in  prairie  pothole  habitat  (Drewien  and  Springer  1969). 
29  nests  per  5.7-acre  (2.3-ha)  island  in  Lake  Champlain 
(Coulter  and  Miller  1968). 

FORAGING:  Major  foods:  Seeds  of  sedges,  grasses  and 
smartweed  are  staples;  also  eats  leaves,  stems  and  seeds 
of  other  marsh  plants,  waste  grain,  snails,  insects.  Sub- 
strates: Shallow  water,  grain  fields,  meadows,  bottoms 
of  bodies  of  water.  Techniques:  Dabbling,  grazing, 
gleaning. 

COMMENTS:  About  40,000  Mallards  winter  between 
Massachusetts  and  Chesapeake  Bay.  Another  40,000 
winter  in  the  Chesapeake  Bay  itself  (Bellrose  1976:235). 
It  is  presently  the  most  abundant  duck  in  North  America 
but  is  not  commion  throughout  the  Northeast. 


Key   References:  Bellrose 

Palmer  1976  V.  2. 


1976,  lohnsgard  1975, 
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Northern  Pintail 

(Anas  acuta) 


A.O.U.No.  143.0 


Range 


RANGE:  Breeding:  Hudson  Bay  w.  to  n.  Mackenzie,  s.  to 
w.  Iowa,  n.  New  Mexico  and  s.  California.  Scattered 
breeding  in  Massachusetts  (Monomoy).  Winter:  Atlantic 
coast — coastal  Massachusetts  and  s.  New  England  (occa- 
sionally) and  mainly  New  Jersey  s.  to  Florida. 

Relative  Abundance  in  New  England:  Rare  breeder, 

locally  common  in  winter. 

Habitat:  Breeding:  Shallow  freshwater  areas  such  as 
marshes,  swamps  and  ponds  generally  in  open  country 
with  low  vegetation.  Wintering:  Fresh,  brackish,  and 
salt  water  marshes;  large  numbers  occur  in  the  Chesa- 
peake Bay  area  and  southward. 

Special  Habitat  Requirements:  Drakes  need  mud- 
banks  or  exposed  water  margins  (Palmer  1976  V.  2:446). 

Nesting:  Egg  dates:  April  to  July  (Bellrose  1976). 
Clutch  size:  3  to  14,  typically  7  to  9.  Incubation  period: 
21  to  22  days.  Nestling  period:  Less  than  1  day  (preco- 
cial).  Broods  per  year:  1 .  Age  at  sexual  maturity:  1  year. 
Nest  site:  Often  in  a  hollow  on  dry  ground;  may  or  may 
not  be  concealed  by  grasses  or  shrubs,  usually  within 
100  yards  (average  40  yards)  from  water  (Bellrose 
1976:271). 

Territory  Size:  Pintails  have  shown  little  evidence  of 
territoriality  (Johnsgard  1975). 

Sample  Densities:  5.6  pairs  per  sguare  mile  (2  pairs  per 
km2)  in  South  Dakota  (Drewien  and  Springer   1969). 


About  12  pairs  per  100  acres  (40  ha)  of  water  in  Alb 
(Keith  1961).  32  pairs  per  sguare  mile  (12  pairs  per  k 
m  favorable  habitat  in  North  Dakota  (Stewart  and  K 
trud  1972). 

FORAGING:  Major  foods:  The  Pintail  is  chiefly  a  s( 
eater,  preferring  seeds  of  pondweeds,  sedges,  gras 
smartweeds  and  cultivated  grains.  Substrates:  Sha. 
water,  marsh  vegetation.  Technigues:  Dabbling,  gk 
ing,  grazing.  Preferred  feeding  habitat:  Shallow  wa 
of  marshes,  ponds,  meadows,  and  grain  fields. 

COMMENTS:  On  wintering  grounds,  Pintails  feed  in 
lands  on  mast  or  grain  or  on  tidal  flats  where  they  picl 
marine  animals  (Pough  1951:82).  Anderson  (1955' 
Palmer  1976  V.  2:458)  found  that  the  contents  of  881 
machs  taken  in  Illinois  consisted  of  97  percent  vegetc 
and  3  percent  animal  matter. 

Key  REFERENCES:  Bellrose  1976,  Johnsgard  1975,  Mu 
1944,  Palmer  1976  V.  2. 
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ae-winged  Teal 

as  discors) 


).U.No.  140.0 


Range 


E:  Breeding:  New  Brunswick,  s.  to  Tennessee  and 
h  Carolina,  w.  to  s.  Yukon  and  California.  Winter: 
hern  Maryland,  s.  to  Florida,  w.  to  Mexico. 

:j^TiVE  Abundance  in  New  England:  Locally  com- 

in  breeding  season.  Rare  in  winter. 

^{TAT:  Breeding:  Fresh  water  coastal  marshes,  fresh 
2|dows,  rivers,  ponds,  and  lakes.  Prefers  shorelines  to 
4  water  and  prefers  calm  water  or  sluggish  currents 
itet  water.  Rarely  uses  salt  or  brackish  areas  (pough 
'^1:86).  In  New  York,  birds  favor  large  freshwater 
sjhes  and  ponds  with  emergent  vegetation  (Bull 
'ij:126).  Wintering:  Shallow  inland  fresh  water 
jjhes,  coastal  brackish  and  salt  water  marshes. 
I 

imG:  Egg  dates:  May  3  to  July  4,  New  York  (Bull 
1^1:126).  Clutch  size:  6  to  15,  typically  8  to  1 1.  Incuba- 
Ji'jDeriod:  About  24  days.  Nestling  period:  Less  than  1 
i^lprecocial).  Broods  per  year:  1 .  Age  at  sexual  matu- 
^Vijl  year.  Nest  site:  Prefers  dense  grassy  sites,  such  as 
uigrass,  hayfields,  are  sedge  meadows,  or  ground  un- 
Jibushes  withm  a  mile  of  water's  edge.  Occasionally 
liis  on  a  sedge  tussock  or  muskrat  house  surrounded 
'  pter. 


)5i 


F|TORY  SIZE:   Male   appears 
than    an    area    of    land 
llose  1976:281). 


to   defend   the   female 
(lohnsgard    1975:278, 


oIe  Range :  250  acres  ( 1 0 1 . 2  ha)  in  Manitoba  (Dzubin 
.  1.4  to  78. 6  acres  (0.6  to  31. 8  ha)  (average  17  acres 
ha))    m    Manitoba    (McHenry    1971    m    Bellrose 


1976:281).  8^ 
Black  1956). 


acres  (36  ha)  m  South  Dakota  (Evans  and 


Sample  Densities:  18  pairs  per  100  acres  (40,  ha)  on  im- 
poundments in  Alberta  (Keith  1961).  17.4  to  63.6  pairs 
per  100  acres  (40,  ha)  on  a  variety  of  ponds  in  South  Da- 
kota (Drewien  and  Springer  1969).  4  to  22  pairs  per  100 
acres  (40,  ha)  of  wetland  at  4  wetlands  m  Wisconsin  (Jahn 
and  Hunt  1964). 

FORAGING:  Major  foods:  Seeds  of  sedges,  grasses, 
pondweeds,  and  smartweeds  (staple  foods);  also  eats 
leaves  of  aquatic  plants,  snails,  crustaceans,  and  insects. 
Substrates:  Water,  mud,  short  grasses.  Techniques: 
Dabbling,  grazing,  gleaning.  Preferred  feeding  habitat: 
Mud  flats,  shallow  water,  fields. 

COMMENTS:  Mabbott  (1920  m  Palmer  1976  V.  2:481) 
found  that  70  percent  of  the  diet  is  vegetable  and  30  per- 
cent is  animal.  Blue-winged  Teal  are  often  seen  feeding 
with  green-winged  Teal,  but  they  have  different  food 
habits.  Blue-winged  Teal  eat  fewer  seeds  and  more  of  the 
vegetative  (leaves  and  stems)  parts  and  more  animal 
matter  than  do  Green- winged  Teal. 


Key     REFERENCES:   Bellrose       1976, 
Johnsgard  1975,  Palmer  1976  V.2. 


Bennett       1938, 
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Northern  Shoveler 

(Anas  clypeafa) 


A.O.U.No.  142.0 


Range 


RANGE:  Breedings:  Hudson  Bay  w.  to  w.  Alaska,  s.  to  n. 
Illinois,  Oklahoma  and  s.  California.  Breeds  very  locally 
and  irregularly  in  the  Northeast,  Lake  Erie  marshes  in 
Ohio,  Montezuma  Marsh  in  New  York.  Winter:  Long  Is- 
land, New  York  w.  to  s.  British  Columbia,  s.  to  Central 
America. 

Relative  Abundance  in  New  England:  Rare  and  local 

breeder,  rare  in  winter. 

Habitat:  Breeding:  Sloughs,  marshes,  shallow  ponds 
with  open  water  and  abundant  aquatic  vegetation.  Ap- 
parently tolerates  water  pollution  or  stagnation.  Winter- 
ing: Coastal  bays  and  marshes,  tidal  flats. 

Special  Habitat  Requirements:  Shallow  bodies  of  wa- 
ter with  muddy  bottoms,  surrounded  by  dry  grassy  areas 
for  nesting. 

Nesting:  Egg  dates:  Early  April  to  early  May,  Delaware 
(Palmer  1976  V.  2:512).  Clutchsize:8to  13,  typically  9to 
11.  Incubation  period:  22  to  24  days.  Nestling  period: 
Less  than  1  day  (precocial).  Broods  per  year:  1.  Age  at 
sexual  maturity:  1  year.  Nest  site:  Prefers  to  nest  in  short 
grasses  on  dry  ground.  If  unavailable,  birds  will  use  hay- 
fields  and  meadows.  Seldom  nests  in  weedy  patches  and 
avoids  woody  vegetation  such  as  willows.  Nests  are  usu- 
ally 75  to  200  feet  (23  to  61  m)  from  waiting  areas 
(Bellrose  1976:297).  Shallow  prairie  marshes  are  prefer- 
red habitats  (Johnsgard  1975:292). 

Territory  Size:  Males  may  defend  mates  rather  than 
area  of  land  (Hori  1963). 


Home  Range:  8  home  ranges  ranged  from  20  to  '  i. 
acres  (8. 1  to  51 .8  ha)  (average  76  acres,  (30.8  ha))  (P  • 
ton  1969).  6  home  ranges  ranged  from  15  to  90  acres  (  . 
to  36.4  ha)  average  49.7  acres  (20. 1  ha)  (Poston  1969) 

Sample  Densities:  4.5  birds  per  square  mile  (2  pa 
km'^)  in  mixed  prairie  habitat  (Bellrose  1976:293).  1 
pairs  per  square  mile  (5  pairs/km^)  on  a  3-square-n 
(7.8  km^)  study  area  (Poston  1969).  44  pairs  per  squ  : 
mile  (17  pairs/km^)  in  favorable  habitat  in  North  Dak 
(Stewart  and  Kantrud  1972). 

Foraging:   Major  foods:  Aquatic  insects,  snails,  fi  i. 
crustaceans,   seeds  of  aquatic  plants,  plankton.  S  1 
strates:  Shallow  water  (surface  and  bottom),  deep  wc  • 
(surface).  Techniques:  Immersing  neck  (rarely  upe 
ing). 

Comments:   Shovelers  strain  water  through  the  lamel 
of  mandibles  m  order  to  separate  and  consume  plankt 

Key    References:   Bellrose     1976,     Johnsgard     19 
Palmer  1976  V. 2,  Poston  1969. 
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adwall 

las  strepera) 


D.U.No.  135.0 


Range 


I       I  Breeding 
I       I  Winter 


GE:  Breeding:  Main  breeding  range  is  in  the  West. 

e  1939  gadwalls  have  been  increasing  in  the  East  but 

;ding  colonies  are  scattered.  Lake  Erie  marshes  in 

Montezuma  Marsh,  New  York,  and  a  marsh  near 

icord,  Massachusetts,  are  locations  of  a  few  eastern 

)i|nies.  Winter:  Coastal  areas  New  York  to  Florida. 

test  numbers  occur  from  Chesapeake  Bay,  s. 

•MiVE  Abundance  in  New  England:  Uncommon 

sachusetts)  to  rare  (Maine). 

TAT:  Breeding:  Mainly  on  fresh  water  impound- 
s  created  on  the  brackish  marshes  of  coastal  na- 
)al  wildlife  refuges  and  state  management  areas.  Also 
l|id  on  shallow  to  deep,  open-water  marshes.  Winter- 
cj  Coastal  bays  and  marshes  that  remain  free  of  ice; 
^sionally  ice-free,  wooded  lakes. 

4iAL  Habitat  Requirements:  Moderate  to   large 

ales  of  water.  Submerged  aguatic  plants  for  food. 

EJING:  Egg  dates:  May  30  to  July  25,  New  York  (Bull 
y\:l  14).  Clutch  size:  5  to  13,  typically  8  to  1 1 .  Incuba- 
D'period:  24  to  27  days.  Nestling  period:  1  day  (preco- 
d.  Broods  per  year:  1 .  Age  at  sexual  maturity:  1  year 
ai-hatched  young  may  breed  the  second  year).  Nest 
tej  Tends  to  be  colonial  nester.  Prefers  small  islands 
idikes  in  marshes,  fields,  and  meadows  usually  within 
fjv  feet  from  water.  Prefers  uplands  to  nesting  over 
a  r  and  uses  dense  vegetation  (especially  bulrush 
5cpus)  and  willow  (Salix))  for  cover  (Williams  and 
l4hall  1938). 


Home  RANGE:  Ranged  from  34  to  87  acres  (13.8  to  35.2 
ha)  (average  67  acres — 27.1  ha)  at  Ogden  Bay  Marsh, 
Utah  (Gates  1962). 

Sample  Densities:  This  is  primarily  a  prairie  pothole 
resident.  Sample  densities  are:  average  6.3  birds  per 
sguare  mile  (2  pairs/km^)  in  mixed  prairies  of  North  Da- 
kota (Bellrose  1976:209).  200  nests  per  acre  (0.4  ha)  (is- 
land) Lower  Souris  National  Wildlife  Refuge,  North  Da- 
kota (Henry  1948  in  Palmer  1976  V.  2:394).  1  pair  per  60 
to  80  acrews  (24.3  to  32.4  ha)  in  pothole  areas  of  Dakotas 
(Palmer  1976  V.  2:394).  New  England  densities  are  un- 
known, but  would  not  approach  these  concentrations. 

FORAGING:  Major  foods:  Submerged  aguatic  plants 
(seeds  or  soft  parts) — pondweeds,  naiads,  widgeon 
grass,  eelgrass,  filamentous  algae,  etc.  Substrates:  Shal- 
low water.  Technigues:  Dabbling,  diving. 

Comments:  Mabbott  (1920  in  Palmer  1976  V.  2:400) 
found  that  98  percent  of  the  contents  of  362  stomachs  was 
vegetable  and  2  percent  animal  matter.  Gadwalls  prefer 
succulent  stems  to  seeds.  They  rarely  graze  in  pastures 
or  grain  fields. 

Key  References:  Bellrose  1976,  Gates  1962,  Palmer 
1976  V.  2. 
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American  Wigeon 

(Anas  americana) 
A.O.U.No.  137.0 


Range 


RANGE:  Breeding:  Hudson  Bay,  w.  to  Alaska,  s.  to  w. 
Pennsylvania  and  Nebraska.  Scattered  breeding  has  oc- 
curred in  New  York,  Delaware,  Massachusetts,  and  w. 
Pennsylvania.  Winter:  Southern  New  England,  Ohio 
Valley,  se.  Alaska,  s.  to  Central  America. 

Relative  Abundance  in  New  England:  Rare  and  local 

breeder.  Range  is  spreading  eastward.  Common  along 
coast  in  winter. 

HABITAT:  Breeding:  Isolated  breeder.  Perhaps  large 
lakes  or  marshes  with  abundant  open,  shallow  water  and 
emergent  vegetation  especially  sedges  {Carex  spp. )  and 
rushes  {Juncus  spp.).  Wintering:  Shallow  fresh  and 
brackish  ponds,  wet  meadows,  coastal  marshes,  and 
bays. 

NESTING:  Clutch  size:  3  to  1 1 ,  typically  8  or  9.  Incubation 
period:  22  to  24  days.  Nestling  period:  Less  than  1  day 
(Precocial).  Broods  per  year:  1.  Age  at  sexual  maturity:  1 
year.  Nest  site:  Nest  may  be  close  to  water  on  an  island  or 
shore  or  as  far  as  400  yards  (366  m)  from  water  in  open 
grassland  or  woodland.  Usually  on  dry  ground  (Bellrose 
1976:203). 

Sample  Densities:  16.6  birds  per  sguare  mile  (6  birds/ 
km2)  at  Mackenzie  River  Delta  (Bellrose  1976:199).  9.4 
birds  per  square  mile  (4  birds/km^)  at  Yukon  Flats  in 
Alaska  (Bellrose  1976: 199).  7.4  birds  per  square  mile  (3 
birds/km2)  in  parklands  (Bellrose  1976:199).  1.66  birds 
per  square  mile  (0.6  birds/km^)  in  closed  boreal  zone  of 
Ontario  (Bellrose  1976). 


FORAGING:  Major  foods:  Almost  wholly  vegetarian 
ing  quantities  of  leaves,  stems,  and  buds  on  pondwe 
widgeon  grass  (staples) ,  and  wild  celery,  also  eats  ten 
shoots  of  grasses  and  occasionally  snails.  Substra' 
Shallow  water.  Techniques:  Dabbling,  grazing,  boi 
and  plant  gleaning.  Preferred  feeding  habitat:  La 
open  water  areas  with  abundant  submerged  plants. 

Key  References:  Bellrose  1976,  lohnsgard  1975,  Mu 
1949,  Palmer  1976  V.  2. 
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anvasback 

ythya  valisineria) 
O.U.No.  147.0 


Range 


ilNGE:  Breeding:  Southern  Wisconsin  nw.  to  Macken- 
delta  and  c.  Alaska,  s.  to  New  Mexico  and  Nebraska. 

/*nter:  Southern  New  England  and  e.  New  York,  s. 
ng  the  coast  to  Florida  and  w.  through  the  Gulf  States. 

ijeatest  numbers  winter  from  New  York  to  the  Chesa- 

3^6  Bay. 

RIative  Abundance  in  New  England:  Uncommon  and 

.cial  in  winter. 


iBITAT:  Wintering:  Coastal  areas,  with  greatest  con- 
:«trations  occurring  in  the  Chesapeake  Bay  area.  Fre- 
es fresh  and  brackish  estuarine  bays  with  submerged 
)i|hts,  especially  wild  celery  and  eelgrass. 

3|ciAL  Habitat  Requirements:  Water  areas  with  emer- 
j4t  vegetation.  Stretches  of  open  water  for  taking  off 
ii\  landing. 

AGING:  Major  foods:  Seeds  and  vegetative  parts  of 
idatic  plants,  especially  wild  celery  {Vallisneria  spp.) 
ir|  pondweeds  {Potomogeton  spp.),  aguatic  inverte- 
3iites.  Substrates:  Water.  Technigues:  Diving.  Prefer- 
'e  feeding  habitat:  Large,  permanent  bodies  of  water. 

3MMENTS:  Winter  surveys  in  the  United  States  have 
>h,wn  a  decline  in  Canvasbacks  over  the  past  20  years. 


oisgard  1975. 


REFERENCES:     Bellrose     1976,     Hochbaum     1944, 
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Ring-necked  Duck 

(Ay  thy  a  collar  is) 
A.O.U.No.  150.0 


Range 


I      1  Breeding 
I       I   Winter 


RANGE:  Breeding:  Interior  Newfoundland  s.  to  n.  New 
England  and  New  York  State  (Adirondacks).  Has  nested 
m  Massachusetts  sporadically  and  rarely.  Winter: 
Southern  New  England  s.  to  Florida. 

Relative  Abundance   in   New   England:    Common 

(Maine)  to  rare  (Massachusetts). 

HABITAT:  Breeding:  Flooded  swamps,  fresh  water 
marshes,  and  bogs  with  abundant  sedge,  sloughs  and 
beaver  flowages  near  larger  wooded  lakes  or  rivers  with 
submerged  and  emergent  vegetation,  often  in  heavily 
forested  areas.  Wintering:  Fresh  or  brackish  marshes 
and  rivers.  Seldom  uses  strictly  saline  water. 

Special  Habitat  Requirements:  Needs  an  expanse  of 

open  water  to  become  airborne. 

Nesting:  Egg  dates:  Mid-May  to  early  July.  Peak:  Mid- 
May  (Maine)  (Mendall  1958).  Clutch  size:  5  to  14,  typi- 
cally 9.  Incubation  period:  25  to  29  days.  Nestling  per- 
iod: 1  day  (precocial).  Age  at  first  flight:  49  to  56  days. 
Broods  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
site:  In  Maine,  nests  are  typically  on  a  floating  mat  of 
vegetation,  but  often  in  clumps  of  herbaceous  or 
shrubby  growth  or  on  islands.  Common  cover  plants  are 
sedges,  sweet  gale,  and  leather  leaf.  Most  nests  are 
within  a  few  feet  of  open  areas  with  water  (Bellrose 
1976:332). 

TERRITORlt  SIZE:  Pairs  space  themselves  but  show  little 
aggression.  In  Maine,  Mendall  (1958)  observed  ducks 
nesting  as  closely  as  5  or  6  feet  (1.5  to  1.8  m). 


Sample  DENSITIES:  1  pair  per  6  acres  (2.4  ha)  to  1  pairp 
23  acres  (9.3  ha)  in  various  habitats  (Mendall  1958:65) 
nests  were  found  on  a  1/4-acre  (0.1  ha)  island  in  Mail 
(Mendall  1958).  Average  (6  years)  9  pairs  per  100  acr 
(40  ha)  in  northern  Wisconsin  wetlands  (Jahn  and  Hu 
1964). 

Foraging:  Major  foods:  Seeds  and  vegetative  parts 
submergent  and  emergent  plants  —  75  percent  of  die 
insects,  mollusks,  and  so  on  —  25  percent  of  di 
(Bellrose  1976:334).  Substrates:  Water,  sandy  ar 
muddy  bottoms.  Techniques:  Diving.  Preferred  feedir 
habitat:  Shallow  water,  usually  less  than  6  feet  deep  (Be 
Irose  1976:334). 


Key  REFERENCES:  Bellrose  1976,  Johnsgard 
dall  1958,  Palmer  1976  V.  3. 


1975,  Mei 
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lommon  Goldeneye 

hcephaJa  clangula) 


.O.U.No.  151.0 


NGE:   Breeding:    Northern   New   England  and   New 

rk,  w.  to  n.  Michigan  and  Minnesota  and  n.  through- 

t  much  of  Canada.  Winter:  Newfoundland  to  Florida. 

\)st  wintering  birds  are  located  on  the  coast  between 

Lng  Island  and  North  Carolina. 

i 
I 

fjLATiVE  Abundance  in  New  England:  Uncommon  m 

t.|;  breeding  season  but  common  along  coast  m  winter. 


BITAT:  Breeding:  Ponds,  lakes,  shallow  rivers,  flood- 
in  forests  and  bogs,    slowly   flowing   streams  with 

l^i^dy  margins,  usually  near  or  in  open  wooded  areas 
h  large  cavity-bearing   trees.    Wintering:    Atlantic 

cpst  —  on  brackish  or  salt  water  estuarine  bays.  Inland 

-jja  few  winter  on  large  rivers. 

CIAL  Habitat  REQUIREMENTS:  Large  trees,  minimum 
dj).h.  20  inches  (Thomas  et  al.  1979)  with  cavities  for 
nping  and  clear,  cold,  shallow  water  for  feeding. 

I 
N3TING:  Egg  dates:  April  7  to  May  25,  New  Brunswick 
((pter  1958).  Clutch  size:  5  to  15,  typically  7  to  10.  Incu- 
blion  period:  About  30  days.  Nestling  period:  1  to  2 
dlfs  (precocial).  Broods  per  year:  1 .  Age  at  sexual  matu- 
ri^:  2  years.  Nest  height:  6  to  60  feet  (1.8  to  18.3  m), 
t>]ically  20  feet  (6.1  m).  Nest  sites:  Cavities  in  trees  in 
fcfested  areas  (often  in  silver  maple  or  American  elm  in 
tl:  Northeast).  Open  bucket-type  cavities  are  commonly 
d  and  in  New  Brunswick  proved  better  nest  sites  than 
losed  cavities  (Prince  1968).  Also  occupies  cavity 
de  by  other  species  or  uses  natural  cavities.  Occa- 
siially  birds  use  terrestrial  cavities  among  rocks.  Ac- 
cot  nest  boxes. 


Range 


I       I  Breeding 
I       I  Winter 


Territory  Size:  No  size  information.  The  male  defends  a 
small  area  surrounding  the  nest  site. 

Sample  Densities:  Approximately  1  pair  per  100  acres 
(40  ha)  of  hardwood  swamp  in  New  Brunswick  (Carter 
1958). 

FORAGING:  Major  foods:  Crustaceans;  larvae  of  aguatic 
insects;  mollusks;  seeds,  fruits,  roots,  and  stems  of 
aquatic  plants.  Substrates:  Clear  water,  hard  sandy  bot- 
toms. Techniques:  Diving,  drift-feeding  (in  currents), 
overturning  stones  on  bottom  with  bill.  Preferred  feed- 
ing habitat:  Shallow  water  3  to  12  feet  (0.9  to  3.7  m)  deep 
(less  than  5  feet  (1.5  m)  preferred). 

Comments:  16  cavities  in  New  Brunswick  were  located  at 
an  average  height  of  23  feet  (7.0  m)  above  the  ground  in 
trees  that  averaged  26  inches  (66  cm)  in  diameter.  The 
trees  were  about  60  years  old  (Prince  1968).  Cottam 
(1939  m  Palmer  1976  V.  3:397)  found  that  the  contents  of 
395  stomachs  contained  74  percent  animal  and  26  per- 
cent vegetable  matter. 


Key  References:  Bellrose 
1976  V.  3,  Prince  1968. 


1976,  Carter   1958,  Palmer 
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Bufflehead 

(Bucephala  aJbeoIa) 
A.O.U.No.  153.0 


Range 


RANGE:  Breeding:  James  Bay,  w.  and  n.  Winter:  Atlantic 
Coast  from  s.  Newfoundland  to  s.  Florida. 

Relative  Abundance  in  New  England:  Common  m  win- 
ter. 

Habitat:  Wintering:  Offshore  and  in  sheltered  salt  and 
brackish  waters  of  harbors  and  bays,  interior  impound- 
ments and  tributaries. 

FORAGING:  Major  foods:  Winter  —  crustaceans  and  mol- 
lusks  (90  percent  of  diet) ,  f ish ,  seeds  of  pondweeds  (Poto- 
mogeton),  widgeon  grass  (Ruppia),  and  bulrush  (Scir- 
pus)  (Erskine  1971).  Substrates:  Water.  Techniques: 
Diving.  Preferred  feeding  habitat:  Shallow  water  4  to  15 
feet  (1 .2  to  4.6  m)  deep  over  tidal  flats  and  in  large  open 
bodies  of  water. 

Key  References:  Bellrose  1976,  Erskme  1971,  Palmer 
1976  V.  3. 
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)oded  Merganser 

phodytes  cucuUatus) 


3.U.N0.  131.0 


Range 


3E:  Breeding:  Southern  Nova  Scotia  s.  to  Florida,  w. 
\3  Great  Plains  and  British  Columbia.  Winter:  Nova 
a  (few)  s.  to  Florida.  Largest  numbers  winter  s.  of 
ecticut.  Also  inland  open  water. 

Itive  Abundance  in  New  England:  Uncommon  and 

local  in  breeding  season. 


TAT:  Breeding:  Heavily  wooded  ponds,  lakes,  riv- 

treams,  wooded  swamps.  Flooded  shores  with  dead 

ing  trees  and  stumps  and  wooded   clear  water 

ins  are  ideal  habitat.  Wintering:  Ponds,  fresh  and 


atish  marshes,  coastal  brackish  bays.  Avoids  salt  wa- 


eIal  Habitat  Requirements:  Wooded  areas  with 

v:es  for  nesting.  Clear  fresh  water  containing  small 
hllnd  invertebrates.  Little  or  no  human  disturbance, 
inhum  diameter  of  suitable  nest  tree  is  15  inches  (38. 1 
i)pomasetal.  1979). 

;sLg:  Egg  dates:  April  25  to  July  2,  New  York  (Bull 
'7'152).  Clutch  size:  8  to  12,  typically  10.  Incubation 
sriH:  29to37days.  Nestling  period:  1  day  (Precocial). 
■oc9s  per  year:  1.  Age  at  sexual  maturity:  Probably  2 
■ait  Nest  site:  Normally  nests  in  a  natural  tree  cavity  or 
d  jileated  Woodpecker  hole.  The  size,  shape,  and 


t  of  cavity  seem  to  be  unimportant  (Bent  1923:23). 
ly  accepts  nest  boxes.  Nest  site  is  usually  over  wa- 
r  c  close  to  the  water's  edge . 


Sample  Densities:  Average  2.14  broods  per  mile  (0.6 
km)  of  river.  Highest  densities  occurred  on  heavily 
wooded  rivers  —  lowest  densities  were  found  on  marshy 
rivers  (Kitchen  and  Hunt  1969).  Density  may  be  related 
to  availability  of  food  rather  than  nest  sites  (Kitchen  and 
Hunt  1969). 

Foraging:  Major  foods:  Cottam  and  Uhler  (1937  in 
Palmer  1976:459)  found  that  the  contents  of  138  stomachs 
contained:  fishes  (44  percent),  crayfish  (22  percent), 
other  crustaceans  (10  percent),  aquatic  insects  (13  per- 
cent), and  vegetable  matter  (4  percent).  Substrates:  Wa- 
ter, muddy  and  stony  bottoms.  Technique:  Diving.  Pre- 
ferred feeding  habitat:  Clear  shallow  water,  usually  less 
than  25  inches  (63.5  cm)  deep. 

Comments:  The  draining  of  wetlands,  removal  of  snags, 
and  pollution  of  water  are  human  activities  that  have 
contributed  to  habitat  loss. 


Key  References:  Bellrose 
1975,  Palmer  1976  V.  3. 


1976,  Bent  1923,  Johnsgard 
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Common  Merganser 

(Mergus  merganser) 


A.O.U.No.  129.0 


Range 


I       I  Breeding 
I       I   Winter 


RANGE:  Breeding:  Northern  Maine,  n.  New  Hampshire, 
n.  Vermont  and  n.  New  York  w.  to  n.  Michigan  and  Min- 
nesota, into  Canada.  Occasionally  s.  to  c.  Massachu- 
setts. Rarely  to  Catskill  and  Pocono  Mountains.  Winter: 
Maritime  provinces  s.  to  Virginia  (few  to  Florida).  Great- 
est concentrations  occur  in  Lake  Ontario  and  Niagara 
River  regions  of  New  York,  and  open  inland  water  in  New 
Hampshire. 

Relative  Abundance  IN  New  ENGLAND:  Locally  common 

to  uncommon. 

HABITAT:  Breeding:  Clear  water  ponds,  lakes  and  rivers 
with  forested  shorelines.  Wintering:  Prefers  fresh  and 
brackish  waters  of  rivers,  lakes,  ponds,  and  bays. 

Special  Habitat  Requirements:  Clear  water  for  visibil- 
ity while  feeding.  Large  trees  (minimum  diameter  20 
inches)  with  cavities  for  nesting  (Thomas  et  al .  1 979) .  Lit- 
tle or  no  human  disturbance. 

NESTING:  Egg  dates:  May  5  to  July  10,  New  York  (Bull 
1974: 155).  Clutch  size:  6  to  17,  typically  9  to  12.  Incuba- 
tion period:  32  to  35  days.  Nestling  period:  1  to  2  days 
(precocial).  Broods  per  year:  1 .  Age  at  sexual  maturity: 
Probably  2  years.  Nest  height:  To  50  feet  ( 15  m)  or  more. 
Nest  site:  Usually  in  a  natural  tree  cavity  or  abandoned 
Pileated  Woodpecker  hole  at  any  height.  Sometimes  on 
ground  in  holes  in  banks,  on  cliffs  or  piles  of  rocks. 
Ground  nests  are  well  hidden  under  low  limbs,  over- 
hanging rocks  or  dense  shrubs.  Nests  are  usually  placed 
close  to  water.  Accepts  nest  boxes. 


Home  Range:  No  size  information.  Pairs  are  gene 
widely  spaced,  probably  because  of  feeding  req 
ments. 

Sample  Densities:  1  or  2  pairs  per  16  mile  (25.6 
stretch  of  river  in  Michigan  (Parmalee  1954).  34  pair 
2.3  sguare  miles  (34  pairs/6  km^)  on  islands  off  Fir 
coast  (Hilden  1964). 

Foraging:  Major  foods:  Fishes  (staple),  mollusks  ( 
ter).  Substrates:  Water,  submerged  terrain.  1 
niques:  Diving,  immersing  head.  Preferred  feeding 
itat:  Calm  to  rapid  flowing  shallow  water  1 .5  to  6  feei 
to  1 .8  m)  deep  (Johnsgard  1975:514). 

COMMENTS:  Small  groups  have  been  known  to  coof 
tively  drive  small  fish  into  shallow  water  for  easy  caf 
(Johnsgard  1975:514). 

Key  REFERENCES:  Bellrose  1976,  Johnsgard  1975,  Pa 
1976  V.  3. 
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3d-breasted  Merganser 

ergus  serrator) 


O.U.No.  130.0 


Range 


I       I  Breeding 
I       I   Winter 


ll&E:  Breeding:  Northern  Maine,  New  Hampshire, 
ont,  and  New  York  w.  to  n.  Minnesota,  n.  into  Can- 
Atlantic  coast  s.  to  Massachusetts  and  Long  Island 
illy)  (Bull  1974:158).  Winter:  Atlantic  coast  from  the 
ajtime  Provinces  s.  to  Florida.  Greatest  numbers  in 
stortheast  occur  in  the  Long  Island  area. 

!iItive  Abundance  in  New  England:  Uncommon  in 

ing  season,  common  in  winter. 

^ITAT:  Breeding:  Rivers,  streams,  ponds,  and  lakes  in 
re  ted  areas  and  on  coastal  islands.  Ideal  habitat  is  a 


island  with  low  woody  growth  or  low-hanging  coni- 
'  Iribs.  Wintering:  Mainly  coastal  waters,  bays  and 

,  but  avoids  deep  or  rough  water.  Less  commonly 
1  cjien  inland  waters. 

AL  Habitat  REQUIREMENTS:  Clear  water  for  visibil- 
vjien  feeding.  .    ' 

iSNG:  Clutch  size:  5  to  16,  typically  8  to  10.  Incuba- 
)n  eriod:  26  to  28  days.  Nestling  period:  1  day  (preco- 
al  Broods  per  year:  1.  Age  at  sexual  maturity:  2  years. 
5S  ite:  Highly  variable  from  marshes  to  rocky,  treeless 


islets.  On  ground  under  shrubs  or  in  terrestrial  cavity 
under  large  rocks  or  driftwood.  Usually  withm  25  feet  of 
water.  Favors  areas  with  scattered  boulders.  Accepts 
nest  boxes. 

Sample  Densities:  Birds  are  usually  solitary,  but  at  an 
ideal  site  6  to  10  birds  will  nest  closely.  Greater  densities 
have  been  found  on  islands  than  on  mainland  of  Iceland 
(Bengtson  1970). 

FORAGING:  Major  foods:  Fishes  (staple),  crustaceans, 
aquatic  insects,  worms,  fish  eggs.  Substrates:  Water, 
submerged  terrain.  Techniques:  Diving,  immersing 
head.  Preferred  feeding  habitat:  Shallow,  sandy  shores 
just  beyond  breakers  (coast),  inlets  and  river  mouths. 

COMMENTS:  Groups  engage  in  cooperative  feeding  by 
driving  schools  of  fish  into  shallow  water  where  they  can 
be  caught  more  easily  (Bellrose  1976:453). 

Key  References:  Bellrose  1976,  lohnsgard  1975,  Palmer 
1976  V.  3. 
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Turkey  Vulture 

(Cathartes  aura) 


A.O.U.  No.  325.0 


Range 


RANGE:  Breeding:  Central  New  York,  Connecticut  and 
w.  Massachusetts,  w.  to  British  Columbia,  s.  to  South 
America.  Winter:  Maryland  and  New  Jersey,  w.  to  Ohio. 

Relative  Abundance  in  New  England:  Locally  com- 
mon, numbers  increasing. 

HABITAT:  Breeding:  Various  habitats,  including  wet, 
dry,  open,  and  wooded.  Wooded  habitat  is  dominated 
by  deciduous  or  mixed  trees.  Wintering:  Similar  to 
breeding  habitat. 

Special  Habitat  REQUIREMENTS:  Clearings  such  as  fields 
and  roads  in  which  carrion  can  be  easily  sighted. 

NESTING:  Egg  dates:  May  4  to  June  30,  New  York  (Bull 
1974:166).  Clutch  si.ze:  1  to  3,  typically  2.  Incubation 
period:  About  30  days.  Nestling  period:  70  to  84  days 
(Kempton  1927 — 2  broods).  Broods  per  year:  1.  Nest 
site:  On  rocky  outcrops  or  ledges  or  in  rocky  caverns,  in 
hollow  tree  trunks  or  logs  in  open  deciduous  woodlands. 
Eggs  are  usually  well  hidden  from  view  and  inaccessible 
to  predators.  Females  show  attachment  to  old  nest  sites. 

Sample  Densities:  Probably  fewer  than  2  or  3  birds  per 
sguare  miles  (1  bird/km^)  at  southern  part  of  range  (For- 
bushandMay  1939:95).  0.3  pairs  per  100  acres  (40  ha)  in 
mixed  habitat  (forest-brush-farmland)  in  Maryland 
(Stewart  and  Robbins  1958:105). 

FORAGING:  Major  foods:  Carrion  of  amphibians,  rep- 
tiles, birds,  mammals,  and  fish;  also  eats  small  quantities 
of  plant  material.  Substrates:  So  variable  that  no  single 


substrate  can  be  emphasized  except  perhaps  roadw 
because  of  their  many  road  kills.  Technique:  Soar: 
Preferred  feeding  habitat:  Open  fields,  ridges. 

Comments:  The  Turkey  Vulture's  recent  range  exten; 
and  population  increase  in  the  Northeast  may  be  relc 
to  warmer  climate,  more  deer,  and  more  highway 
cause  road  kills  (Bull  1964:148).  Birds  frequent  mc 
tain  ridges  and  valleys  in  search  of  food.  They  use 
snags  for  roosting  and  preening. 

Key  References:  Bent  1937,  Forbush  and  May  1! 
Kempton  1927,  Todd  1940,  Work  and  Wool  1942. 
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sprey 

mdion  haliaetus) 


D.U.  No.  364.0 


GE:  Breeding:  Practically  worldwide.  In  the  Eastern 
ed  States,  birds  breed  from  Maine  to  Florida.  Os- 
's  are  scattered  and  uncommon  except  at  traditional 

).|tal  breeding  areas  where  scores  may  nest.  Winter: 

cjida  and  the  Gulf  States,  s. 
i 

EJmVEABUNDANCE  IN  New  ENGLAND:  Locally  common 

jbenerally  uncommon  to  rare. 


TAT:  Breeding:  Near  large  bodies  of  water  that  sup- 
abundant  fish.  Birds  nest  along  rivers  and  lakes  but 
test  densities  occur  along  the  coast  at  estuaries. 


'BiAL  Habitat  Requirements:  Clean  water  with  ade- 

icfe  supply  of  fish.  Elevated  nest  sites. 


ING:  Egg  dates:  April  27  to  June  21 ,  New  York  (Bull 
'/dGQ).  Clutch  size:  2  to  5,  typically  3.  Incubation 
Jrbd:  About  28  days.  Age  at  first  flight:  8  to  10  weeks. 
"cJds  per  year:  1 .  Age  at  sexual  maturity:  3  years.  Nest 
Jitit:  To  130  feet  (39.6  m).  Nest  site:  A  variety  of  places 
■  11  dead  trees  are  most  often  chosen.  Other  sites 
c  de  rocky  ledges,  sand  dunes,  telephone  pole  cros- 
.rls,  and  artificial  platforms.  All  are  taller  than  sur- 
'u'ding  land  and  provide  good  vantage  points.  Some- 
TW  loosely  colonial. 

EPiTORY  SIZE:  Undetermined.  A  pair  defends  the  im- 
ecpte  nest  site  from  other  Ospreys  (Ogden  1975). 


ULE  DENSITIE.S:  Nests  may  be  grouped  as  close  as  65 


et 


(20  m)  (Ogden  1975).  Active  nests  in  the 
diLndacks  (New  York)  ranged  from  4.5  to  20  miles  (7.2 
3;km)  apart  (Singer  1974). 


Range 


FORAGING:  Major  food:  Fish.  Substrate:  Water.  Tech- 
niques: Hovering  and  diving,  slow  level  flying  50  to  100 
feet  (15.2  to  30.5  m)  above  water.  Preferred  feeding  hab- 
itat: Shallow  water  areas  of  streams,  shoals  of  lakes 
(where  fish  are  close  to  surface). 

COMMENTS:  Ospreys  show  strong  attachment  to  breed- 
ing grounds,  returning  to  the  same  nest  or  area  year  after 
year.  The  Osprey  population  in  the  lower  Connecticut 
River-Long  Island  area  is  increasing  in  response  to  the 
DDT  ban  and  egg  transplants  from  Maryland  birds. 

Key  REFERENCES:  Bent  1937,  Forbush  1929,  Ogden  1975. 
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Bald  Eagle 

(Haliaeetus  leucocephalus) 


A.O.U.  No.  352.0 


Range 


I       I  Breeding 
I       I  Winter 


.Y?r.^^ 


Range:  Breeding:  Once  bred  throughout  North  Amer- 
ica, but  today  occurs  mainly  in  Alaska,  near  the  Great 
Lakes,  Chesapeake  Bay  and  in  s.  Florida.  In  Maine  nests 
s.  to  Merrymeeting  Bay  and  on  Swan  Island  (P.  Cross, 
personal  communication).  Winter:  Southern  Canada,  w. 
to  Alaska,  s.  to  Florida  and  s.  California. 

Relative  Abundance  in  New  England:  Rare  and  endan- 
gered. 

HABITAT:  Breeding:  Forests  and  open  areas,  mountains, 
usually  near  large  bodies  of  water  with  abundant  fish. 
Wintering:  Coast,  and  inland  where  ice-free  waters  al- 
low access  to  fish.  Also  ice-bound  lakes  where  birds  feed 
on  carrion  such  as  deer  carcasses.  Birds  congregate  at 
night  roosts  and  feeding  areas. 

Special  Habitat  Requirements:  Large  bodies  of  water 

that  contain  fish,  large  living  trees  for  nesting.  Pilot  tree 
(access  points  to  and  from  nest)  and  perch  trees  are  im- 
portant. Insolation  from  human  disturbance  may  be  a 
habitat  requirement  (U.S.  Forest  Service  1977). 

NESTING:  Egg  dates:  March  6  to  May  14,  New  York  (Bull 
1974:174).  Clutch  size:  1  to  3,  typically  2.  Incubation 
period:  About  35  days.  Nestling  period:  72  to  74  days 
(Bent  1937).  Broods  per  year:  1 .  Age  at  sexual  maturity: 


3  years.  Nest  height:  35  to  100  feet  (10.7  to  30.5  m).  fii 
cally  50  to  60  feet  (15.2  to  18.3  m).  Nest  site:  An  h 
place  5  to  30  feet  ( 1 .5  to  9. 1  m)  below  the  top  of  a  vei  y  ' 
living  tree.  Tree  species  is  not  as  important  as  size,  5 
and  proximity  to  other  nesting  Eagles.  Sites  with  i  nO' 
structed  view  of  surrounding  terrain  are  preferred,  i'lf 
nest  is  often  used  year  after  year.  Occasionally  uses  c  1; 
for  nesting. 

Territory  Size:  A  pair  of  southern  Bald  Eagles  defe  :(;d 
an  area  that  extended  0.5  mile  (0.8  km)  in  all  direc  t'- 
from  the  nest  (Broley  1947).  Usually  a  minimum  o 
eral  square  miles  in  area  (Pough  1951 :  158). 

FORAGING:  Major  foods:  Fish  (staple),  small  to  mezim 

a- 
ig 


mammals,  large  birds,  turtles,  carrion.  Substrates 
ter,  ground.  Techniques:  Soaring,  hawking,  hov 
and  diving,  wading.  Preferred  feeding  habitat:  LajiS, 
rivers,  coastal  bays,  and  inlets. 


COMMENTS:  Bald  eagles  use  snags  for  perching 
show  strong  attachment  to  old  nesting  territories  an  1 
sites.  When  nest  is  destroyed  they  often  rebuild  ne  3 
When  suitable  trees  are  lacking,  they  may  resort  to  J 
small  weak  trees  (Broley  1947). 

Key  REFERENCES:  Bent  1937,  Broley  1947,  Forbush  1 
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jrthern  Harrier 

reus  cyaneus) 


3.U.  No.  331.0 


Range 


^^  Permanent 
I       I  Breeding 


0&i§mmm 


GE:  Breeding:  Quebec,  s.  to  se.  Virginia  and  w. 
ter:  Southern  New  England,  w.  across  the  continent 
s.  to  South  America. 


eKtive  Abundance  in  New  England:  Uncommon  to 

i(illy  common  at  coastal  marshes. 

ilTAT:  Breeding:  Open  country,  fresh  or  salt  marshes, 
vipps  and  bogs,  wet  meadows.  Wintering:  Coastal 
icfches. 


I'JHAL Habitat  Requirements:  Open  country  with  her- 

3'!ous  or  low  woody  vegetation  for  nest  concealment. 

E  'ING:  Egg  dates:  April  20  to  June  25,  New  York  (Bull 
3^:  177).  Clutch  size:  3 to 9,  typically  4  to 6.  Incubation 
3i[)d:  About  24  days.  Age  at  first  flight:  5  to  6  weeks, 
rcjids  per  year:  1.  Nest  site:  On  ground  in  tidal 
ajfhes,  dry  fields,  cut-over  areas,  swamps  with  low 
ir,bs  and  clearings,  sometimes  built  up  over  water  on  a 
icil  foundation,  sedge  tussock  or  willow  clump.  Foun- 
ain  of  nest  may  be  18  inches  (45.7  cm)  high  m  wet 
tjtions  (Harrison  1975:39). 

ITORY  SIZE:  Unknown.  Birds  defend  nest  areas  from 
ajh  hawks  and  other  species. 

.Range:  0.38  sguare  mile  (.98  km2)  to  3.89  sguare 
il's  (10. 1  km^)  in  Michigan  (Craighead  and  Craighead 
'6:259,  260).  Winter  range:  0.55  sguare  mile  (1.4  km^) 
k}.63  sguare  mile  (1.6  km^)  for  a  pair  and  a  single 


'6  26). 


respectively      (Craighead      and      Craighead 


Sample  Densities:  3  pairs  nested  within  400  yards  (366 
m)  of  each  other  (Bent  1937).  4  pairs  per  sguare  mile  (1.5 
pairs/km^)  in  favorable  habitat  in  North  Dakota  (Stewart 
and  Kantrud  1972). 

Foraging:  Major  foods:  Small  mammals  (staple),  espe- 
cially rodents,  shrews  and  lagomorphs,  small  birds,  am- 
phibians, reptiles,  insects,  and  occasionally  carrion. 
Substrate:  Meadow  grasses.  Technigues:  Hovering  and 
diving,  guartering  low  over  the  ground. 

COMMENTS:  Possibly  mates  for  life.  Males  are  occasion- 
ally polygynous,  defending  two  nests  in  the  same  area. 
Marsh  hawks  generally  roost  on  ground  or  perch  on  very 
low  objects  such  as  fence  posts  and  tree  strumps.  Popula- 
tions have  recently  declined  in  New  York  State  (Bull 
1974:177). 

Key  References:  Bent  1937,  Hausman  1966,  Hecht  1951, 
Randall  1940. 
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Sharp-shinned  Hawk 

(Accipiter  striafus) 


A.O.U.  No.  332.0 


Range 


^1  Permanent 
I      I  Breeding 


RANGE:  Breeding:  Newfoundland  s.  to  Georgia  (moun- 
tains), and  w.  Winter:  Central  New  England  w.  to  Ohio 
and  s. 

Relative  Abundance  in  New  England:   Uncommon 

(Maine)  in  breeding  season.  Uncommon  to  rare  in  win- 
ter. 

HABITAT:  Breeding:  Open  mixed  or  coniferous  wood- 
lands, clearing,  edges.  A  bird  of  cold-temperate  conifer 
forests  and  temperate  deciduous  woodlands.  Wintering: 
Same  as  breeding  habitat. 

Special  Habitat  Requirements:  Extensive  open  mixed 

woodlands  that  are  free  from  human  disturbance. 

Nesting:  Egg  dates:  April  16  to  June  21 ,  New  York  (Bull 
1974:179).  Clutchsize:3to8,typically4or5.  Incubation 
period:  21  to  24  days.  Nestling  period:  24  to  27  days 
(males  24  days,  females  27  days  (Piatt  1976).  Broods  per 
year:  1 .  Nest  height:  6  to  90  feet  ( 1 .8  to  27.4  m),  typically 
30  to  35  feet  (9.1  to  10.7  m).  Nest  site:  Most  often  in  a 
conifer  (white  pine  in  Massachusetts,  hemlock  in  New 
York)  (Bent  1937:96,  Bull  1974: 179).  Seldom  in  a  decidu- 
ous tree  (oak,  beech).  Nest  is  typically  placed  on  a  limb 
against  the  trunk  of  a  medium  tree  and  is  well  concealed. 
Nest  tree  is  often  at  the  edge  of  a  clearing.  Sometimes 
repairs  and  uses  an  old  nest. 

Home  Range:  0.26  square  mile  to  0.51  square  miles  in 
Moose,  Wyoming  (Craighead  and  Craighead 
1969:263). 


FORAGING:  Major  foods:  Small  to  medium  birds  (sta  ) : 
small  mammals,  mainly  rodents,  shrews,  moles  rl 
young  lagomorphs.  Substrates:  Forest  floor,  mee:'* 
grasses,  bushy  pastures.  Techniques:  Hawking,  di/: 
to  ground  and  pouncing.  Preferred  feeding  hal  i 
Generally  forages  over  open  country  —  avoids  hui  t: 
in  heavily  wooded  areas. 

Comments:    Piatt    (1976)    found    that    Sharp-shiH 
Hawks'  nests  in  Utah  were  most  often  placed  in  di  i 
small  conifer  groves  that  were  surrounded  by  decic  - 
trees.  Often  in  heavily  wooded  areas  in  New  York  ; 
(Bull  1974:179). 

Key  References:  Bent  1937,  Craighead  and  Craig  i 
1969,  Mendall  1944,  Piatt  1976. 
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ooper's  Hawk 

ccipiter  cooperii) 


O.U.  No.  333.0 


Range 


Permanent 
I       I  Breeding 


ItSE:  Breeding:  Nova  Scotia  w.  to  w.  Ontario,  s.  to 
da  and  the  Gulf  Coast.  Winter:  Southern  New  En- 
cd  and  Ohio,  s.  to  Central  America. 

TiVE  Abundance  in  New  England:  Uncommon  m 
5r  (Massachusetts)  to  rare  (Maine)  in  breeding  sea- 


TAT:  Breeding:  Extensive  deciduous  or  mixed 
idlands  that  are  dense  or  open,  scattered  wroodlots 
topersed  with  open  fields.  Occupies  similar  forest 
C3  as  Sharp-shinned  Hawk  but  has  broadened  its  hab- 
it»y  moving  into  more  open  agricultural  areas.  Flood- 
3,1  forests  and  wooded  swamps.  Wintering:  Similar  to 
•e,ding  habitat. 

:;iNG:  Egg  dates:  April  20  to  June  16,  New  York  (Bull 
'i:179).  Clutch  size:  3  to  6,  typically  4  or  5.  Incubation 
3ri)d:  24  days.  Nestling  period:  21  to  25  days.  Broods 
jrbar:  1.  Nest  height:  20  to  60  feet  (6.1  to  18.3  m), 
pally  35  to  45  feet  (10.7  to  13.7  m).  Nest  site:  In  a 
)rer  (often  white  pine),  but  more  often  m  a  hardwood 
5e!Nest  is  commonly  placed  on  a  horizontal  branch  or 
t crotch  near  the  trunk.  Frequently  uses  old  crow 
5S{.  Cooper's  Hawks  often  return  to  same  nest  site  year 
te year  (Bull  1974:179). 

3K  Range:  0.07  square  mile  (0.2  km2)  to  2.05  square 
l«i  (5.3  km^)  in  Michigan  (Craighead  and  Craighead 
6  258,  260).  Average  winter  range:  1 .5  to  2  miles  (2.4 
3  km)  in  diameter  (Craighead  and  Craighead  1969). 


Sample  Densities:  0.2  pairs  per  100  acres  (40  ha)  in 
mixed  forest-farmland  habitat  in  Maryland  (Stewart  and 
Bobbins  1958:110). 

FORAGING:  Major  foods:  Small  to  medium  birds  and 
small  mammals,  especially  rodents  and  young  lago- 
morphs;  occasionally  eats  insects  and  amphibians.  Sub- 
strates: Forest  floor,  meadow  grasses.  Techniques: 
Hawking,  diving  to  ground  and  pouncing.  Preferred 
feeding  habitat:  Cooper's  Hawks  hunt  primarily  in  wood- 
lots  away  from  nest  area  and  in  open  areas  near  wood- 
land. 

COMMENTS:  Cooper's  hawks  usually  hunt  on  the  wing  low 
to  the  ground  or  just  above  tree-top  level. 

Key  REFERENCES:  Bent  1937,  Craighead  and  Craighead 
1969,  Forbush  1929. 
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Northern  Goshawk 

(Accipiter  gen  til  is) 


A.O.U.  No.  334.0 


RANGE:  Breeding:  Canada  s.  to  New  York,  nw.  Connect- 
icut and  Pennsylvania  and  w.  to  Lake  Erie.  Winter: 
Southern  Canada,  s.  to  Virginia  and  Illinois. 

Relative  Abundance  in  New  England:  Uncommon  to 

rare. 

HABITAT:  Breeding:  Interiors  of  remote  and  heavily- 
forested  areas,  coniferous  and  mixed  forests.  Wintering: 
Same  as  breeding  habitat. 

Special  Habitat  Requirements:  Extensive  mixed  wood- 
lands with  large  trees  for  nesting. 

Nesting:  Egg  dates:  April  20  to  May  15,  New  York  (Bull 
1974: 182).  Clutch  size:  2  to  5,  typically  3  or  4.  Incubation 
period:  About  28  days.  Nestling  period:  About  42  days. 
Broods  per  year:  1 .  Nest  height:  20  to  75  feet  (6. 1  to  22.9 
m),  typically  30-to  40  feet  (9. 1  to  12.2  m).  Nest  site:  Pre- 
fers to  nest  in  a  hardwood  tree  in  mixed  woodlands.  Nest 
may  be  placed  in  crotch  close  to  trunk  or  out  on  a  limb. 
Often  builds  in  beech,  birch,  poplar,  or  occasionally 
pine  or  hemlock.  Builds  on  top  of  old  nest  (own  or  other 
hawk's)  or  makes  new  nest. 

Home  Range:  0.82  square  miles  (2.1  km2)  (observed 
area)  in  Moose,  Wyoming,  in  1947  (Craighead  and 
Craighead  1969:263). 


Range 


^f  Permanent 
I       [  Breeding 


Foraging:  Major  foods:  Small  to  medium  birds  (stt 
mammals,   especially   rodents  and   lagomorphs. 
strates:    Ground,   trees  and  shrubs,   air.   Techni  j 
Hawking,  diving  to  ground  and  pouncing.  Pref 
feeding  habitat:  Clearings  and  brushy  openings. 

COMMENTS:  Caches  food.  Birds  are  able  to  maneu  ' 
dense  woods  in  search  of  prey.  28  of  37  (76  pei ; 
goshawk  stomachs  in  Maine  contained  the  rema 
birds  (Mendall  1944).  Numbers  of  breeding  birds  i 
recently  increased  greatly  in  the  mountains  of  Nev» 
(Bull  1974:180). 

Key  REFERENCES:  Bent  1937,  Craighead  and  Craic 
1969,  Forbush  and  May  1939. 
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d-shouldered  Hawk 

teo  lineatus) 


).U.  No.  229.0 


E:    Breeding:    Throughout    the    Eastern    United 
s.  Winter:  Southern  New  England  w.  to  Michigan, 


llTIVE  Abundance  IN  New  ENGLAND:  Uncommon. 

iItaT:  Breeding:  Moist  hardwood  or  mixed  wood- 
w,  wooded  swamps,  bottomlands  and  wooded  mar- 
ipf  marshes  often  close  to  cultivated  fields.  Rare  m 
Mtains.  Wintering:  Same  as  breeding  habitat. 


AL  Habitat  Requirements:  Cool 

€ls  with  tall  trees  for  nesting. 


moist,   lowland 


NG:  Egg  dates:  March  25  to  May  26,  New  York  (Bull 
7|:186).  Clutch  size:  2  to  4,  typically  3.  Incubation 
rjd:  28  days.  Nestling  period:  35  to  42  days.  Broods 
rjear:  1.  Nest  height:  20  to  60  feet  (6.1  to  18.3  m), 
3iially  35  to  45  feet  (10.4  to  13.7  m).  Nest  site:  Shows 
sUpreference  for  any  one  species  of  tree  for  nesting 
it 
ac 
d 


sually  chooses  one  that  is  tall.  Nest  is  typically 
d  in  a  main  fork  close  to  trunk.  May  repair  and  use 
3st  but  usually  builds  new  one.  Birds  show  strong 
:aiiment  to  nest  site  by  returning  year  after  year. 

^^)RANGE:  180  acres  (72.9  ha)  m  Kansas  (Fitch  1958). 
OC;quare  mile  to  0.60  square  mile  (0.07  to  1 .6  km^)  in 
ic,gan.  Winter  ranges  in  Michigan  were  usually  be- 
en 1.5  and  2  square  miles  (3.8  to  5.2  km^)  (Craighead 
idjlraighead  1969:24). 

^v|.e  Densities:  1  pair  per  0.8  square  miles  (1  pair/2.1 
ti^in  floodplain  forest  in  Maryland  (Stewart  1949). 


Range 


m  Permanent 
I      I  Breeding 


About  1  pair  per  120  acres  (48.6  ha)  of  floodplain  in 
Maryland  (Hennyetal.  1973). 

Foraging:  Major  foods:  Amphibians,  reptiles,  crusta- 
ceans (crayfish),  insects,  mammals  such  as  small  ro- 
dents, shrews,  and  moles.  Also  takes  young  birds  of 
many  species.  Substrates:  Forest  floor,  meadow  grasses. 
Techniques:  Hawking  (while  soaring  or  sallying  from  a 
perch),  diving  to  ground  and  pouncing.  Preferred  feed- 
ing habitat:  In  addition  to  foraging  in  nesting  habitat, 
birds  hunt  in  drier  woodland  clearings  and  fields. 

Comments:  Pairs  may  remain  mated  for  life.  In  Massa- 
chusetts, Red-shouldered  Hawks  nested  in  dry  woods 
both  near  and  away  from  water  (Bent  1937: 184). 

Key  References:  Bent  1937,  Craighead  and  Craighead 
1956,  Ernst  1945,  Hennyetal.  1973,  Stewart  1949. 
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Broad-winged  Hawk 

(Buteo  pJatypterus) 


A.O.U.  No.  343.0 


Range 


'■"iMr- 


RANGE:  Breeding:  Throughout  the  Eastern  United  States 
from  s.  Canada  to  the  Gulf  States.  Winter:  Southern  tip 
of  Florida,  s. 

Relative  Abundance  in  New  England:  Common  to  un- 
common. 

HABITAT:  Breeding:  Dry  forests  (mostly  deciduous  and 
mixed,  occasionally  in  conifers),  wooded  hillsides  gen- 
erally away  from  human  habitations.  Prefers  continuous 
woods,  shuns  open  country.  Seems  to  prefer  to  nest 
along  untraveled  woods  roads,  at  least  in  New  England. 

Special  Habitat  Requirements:  Extensive  woodlands 
(Bull  1974:188). 

a 

NESTING:  Egg  dates:  April  27  to  June  26,  New  York  (Bull 
1974: 188).  Clutch  size:  1  to  4,  typically  2  or  3.  Incubation 
period:  28  to  35  days.  Nestling  period:  29  to  30  days. 
Broods  per  year:  1 .  Age  at  sexual  maturity:  2  years.  Nest 
height:  3  to  80  feet  ( 1 .0  to  24.4  m).  Typically  24  to  40  feet 
(7.3  to  12.2  m).  Nest  site:  Shows  little  preference  for  kind 
of  nest  tree  —  generally  choosing  one  of  the  largest  and 
most  abundant  species.  Typically  locates  nest  in  crotch 
next  to  trunk. 

FORAGING:  Major  foods:  Amphibians,  reptiles,  insects, 
small  mammals  such  as  shrews  (staple)  and  mice,  occa- 
sionally takes  young  birds.  Substrate:  Forest  floor.  Tech- 
niques: Hawking,  soaring,  diving,  and  pouncing.  Pre- 
ferred feeding  habitat:  Prefers  deep,  shady  woodlands, 
sometimes  ventures  out  over  meadows. 


COMMENTS:  Possibly  mates  for  life.  14  trees  suppo-ig 
nests  in  deciduous  woods  in  New  York  had  a  mean  d  m. 
of  21 .3  inches  (54. 1  cm)  (range  16.6  to  29.2  inches)  k\ 
to  74.2  cm).  The  hawks  showed  a  preference  for  ne  f; 
in  yellow  birch  (Matray  1974).  ^ 

Key  References:  Bent  1937,  Burns  1911,  Matray  19  ' 
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d-tailed  Hawk 

eo  jamaicensis) 


i.U.  No.  337.0 


Range 


HE:  Breeding:  Alaska  and  Canada  s.   to  Central 
ica  and  the  West  Indies.  Winter:  Withdraws  from 
rjiern  portions  of  breeding  range  to  c.  New  England 
Michigan,  s. 

rivE  Abundance  in  New  England:  Common  (Mas- 

isetts)  to  uncommon  (Maine)  in  breeding  season. 
|ly  common  to  uncommon  in  winter. 

AT:  Breeding:  Deciduous  and  mixed  woodlands 

persed  with  meadows,  brushy  pastures,  open  bogs, 

djlwampy  areas.  Common  to  both  the  cold-tempera- 

ejonifer  forests  and  temperate  deciduous  woodlands. 

rking:  Similar  to  breeding  habitat. 

eIal  Habitat  Requirements:  Large  trees  for  nesting 

derching. 

silG:  Egg  dates:  March  8  to  May  16,  New  York  (Bull 
7J184).  Clutch  size:  1  to  5,  typically  2  or  3.  Incubation 
rid:  About  28  days.  Broods  per  year:  1.  Age  at  first 
jH  4  to  5  weeks .  Nest  height :  35  to  90  feet  ( 1 0 . 7  to  27 . 4 
•  l2st  site:  Usually  in  a  tall  tree  m  or  at  the  edge  of  a 
0' and,  or  in  isolated  tree  in  an  open  situation.  Oak  or 
itpine  is  often  used  as  nest  tree  in  Massachusetts.  In 
wjork,  beech,  birch,  and  maple  are  commonly  used 
5rjl937:151-152). 

R^ORY  SIZE:  80  to  200  acres  (32.4  to  81 .0  ha)  (exclud- 
jpripheral  areas)  in  California  (Fitch  et  al.  1946). 

)M  Range:  Breeding  season:  0.30  square  mile  (mini- 
irrto  2. 15  square  miles  (maximum)  (0.8  to  5.6  km^)  in 


^H  Permanent 
I       I  Breeding 


Wyoming  and  Michigan,  respectively.  Winter:  Ranges 
of  up  to  4  square  miles  (10.4  km^)  were  measured  in 
Michigan  (Craighead  and  Craighead  1969:24,  260, 
263). 

Sample  Densities:  1  pair  per  2.2  square  miles  (1  pair/5.7 
km^)  in  deciduous  woodland  in  New  York  (Hagar  1957). 
1  pair  per  4. 1  square  miles  (lpair/10.6  km^)  in  fields  and 
woodlands  (Gates  1972).  1  pair  per  0.5  square  mile  (1 
pair/1.3  km^)  in  pine-oak  habitat  m  California  (Fitch  et 
al.  1946). 

FORAGING:  Major  foods:  Small  mammals,  especially  ro- 
dents such  as  meadow  mice,  chipmunks,  and  squirrels; 
also  takes  amphibians,  reptiles,  nestling  birds,  insects, 
and  carrion;  occasionally  kills  domestic  animals  (Orians 
and  Kuhlman  1956).  Substrates:  Short  meadow  grasses. 
Techniques:  Soaring,  diving,  and  pouncing.  Preferred 
feeding  habitat:  Open  field  with  short  grasses  and  weeds 
and  scattered  trees  for  perching. 

Comments:  Birds  possibly  mate  jor  life.  Red-tails  gener- 
ally select  the  largest  and  tallest  trees  for  nesting  (over  35 
feet  (10.7  m)  tall).  They  utilized  small  woodlots  in  New 
York  State,  the  smallest  being  15  acres  (6.1  ha).  Occa- 
sionally they  used  isolated  trees  up  to  50  yards  (45.7  m) 
from  woods  (Hagar  1957).  Gregarious  in  winter. 

Key  REFERENCES:  Craighead  and  Craighead  1969,  Fitch 
et  al.  1946,  Gates  1972,  Hagar  1957,  Orians  and 
Kuhlman  1956. 
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Rough-legged  Hawk 

(Buteo  Jagopus) 
A.O.U.  No.  347.0 


Range 


RANGE:  Breeding,  Arctic  North  America.  Winter:  Arc- 
tic, s.  to  North  Carohna. 

Relative  Abundance  in  New  England:  Rare  but  some- 
times very  common  in  winters  when  northern  foods  are 
scarce. 

HABITAT:  Wintering:  Restricted  to  open  areas,  bushy- 
fields,  open  meadows  and  marshes,  especially  in  coastal 
areas.  Generally  very  infreguent  inland  in  southern  New 
England.  Needs  open  snowless  areas  (C.  Anderson,  per- 
sonal communication). 

Special  Habitat  REQUIREMENTS:  Open  country. 

Home  Range:  Winter:  Ranges  of  two  birds  in  Michigan 
were  0.68  sguare  miles  (1.8  km^)  and  1.69  sguare  miles 
(4.4  km^).  The  usual  range  may  be  6  sguare  miles  ( 10.4  to 
15.5  km^)  (Craighead  and  Craighead  1969:23). 

FORAGING:  Major  foods:  Winter  —  mammals,  espe- 
cially mice  and  shrews  (staple).  Also  feeds  on  carrion. 
Substrates:  Open  ground  —  fields,  pastures.  Tech- 
nigues:  Hovering,  hawking,  pouncing.  Preferred  feed- 
ing habitat:  Grassy  areas,  fallow  fields. 

COMMENTS:  Numbers  declined  in  the  early  part  of  the 
20th  century  because  of  wholesale  slaughter  brought 
about  by  the  belief  that  all  raptors  were  chicken  and 
game  bird  killers.  Rough-legged  Hawk  populations  are 


highly  irruptive  with  largest  numbers  generally  oc;- 
ring  during  years  of  meadow  mouse  (Microtus)  aj'i 
dance  (Bull  1974:189).  This  species  is  more  numeii(js 
from  central  New  York  west  to  the  Lakes  Region. 

Key  References:  Bent  1937,  Craighead  and  Craigl  ■ 
1969,  Forbush  1929. 
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ifl 


olden  Eagle 

juila  chrysaetos) 


J.U.  No.  349.0 


Range 


!^SE:  Breeding:  Edge  of  arctic  tundra  across  North 
rferica,  s.  to  the  mountains  of  North  Carohna,  Mexico, 
ijiCalifornia.  Has  nested  in  Vermont,  New  Hampshire, 
ijMaine.  Wmter:  Withdraws  from  northernmost  parts 
eeding  range. 

^TiVE  Abundance  in  New  England:  Very  rare  m  all 
Dns. 

/'JITAT:    Breeding:    Cold-temperate    conifer    forests, 

!ed  mountain  ranges  near  open  land  for  hunting. 
ering:  Timbered  portions  of  New  England  with  open 
nses  for  hunting. 

4lAL  Habitat  REQUIREMENTS:  Elevated  nest  sites,  es- 
3plly  cliffs.  Broad  expanses  of  open  land  for  hunting. 

I, 

EljING:  Clutch  size:  I  to  4,  typically  2  or  3.  Incubation 
^pd:  About  43  days.  Age  at  first  flight:  12  weeks. 
r(!ds  per  year:  1 .  Nest  site:  Usually  on  a  cliff,  crag,  or 
'Sjcommonly  in  a  large  tree.  Pairs  often  attend  alter- 
ali  unoccupied  nests  in  the  vicinity  of  active  nest,  until 
le^ggsare  laid. 

ElllTORYSiZE:  20  to  60  sguare  miles  (51.8  to  155.4  km2) 


an  average  of  about  36  square  miles  (93.2  km 
gh  1951:155). 


Home  Range:  50  to  100  square  miles  (130  to  259  km^) 
(Spoffordl971). 

Sample  Densities:  56  breeding  pairs  per  240-km  (149- 
mile)  stretch  of  Snake  River  in  Idaho.  1  pair  per  8  km  (5.0 
miles)  of  river  (Craighead  and  Craighead  1969).  1  pair 
per  5  km  (3.1  miles)  of  river  (Spofford  1971).  Density  is 
probably  a  function  of  availability  of  suitable  nest  sites, 
adequate  prey,  and  minimum  nesting  territory  size  (Bee- 
cham  and  Kochert  1975). 

FORAGING:  Major  foods:  Small  to  medium  mammals 
(preferred),  medium  to  large  birds,  reptiles,  carrion 
(when  live  food  is  scarce).  Substrate:  ground.  Tech- 
niques: Soaring,  diving,  and  pouncing.  Preferred  feed- 
ing habitat:  Open  country  —  burns,  marshes,  bogs, 
hillside  meadows,  bald  knobs,  and  fields. 

Comments:  Pairs  probably  mate  for  life.  A  few  Golden 
Eagles  breed  m  the  Adirondacks  of  New  York  but  very 
few  young  fledge  (Spofford  1971).  The  bird  is  an  irregu- 
lar winter  v/anderer  in  the  Northeast. 

Key  REFERENCES:  Beecham  and  Kochert  1975,  McGahan 
1968,  Singer  1974,  Woodgerd  1952. 
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American  Kestrel 

(Falco  sparverius) 


A.O.U.  No.  360 


Range 


^H  Permanent 
I      I  Breeding 


Range:  Breeding:  Newfoundland  and  Quebec,  w.  to 
Alaska,  s.  to  South  America.  Winter:  Central  New  En- 
gland, w.  and  s.  Northern  limit  of  wintering  population 
depends  on  snow  depth. 

Relative  Abundance  in  New  England:  Common. 

HABITAT:  Breeding:  Open  areas  with  a  few  trees  contain- 
ing cavities,  wet  meadows,  forest  edges  near  open 
ground,  orchards,  farm  buildings,  cities.  Wintering: 
Same  as  breeding  habitat. 

Special  Habitat  Requirements:  Nest  trees  with  d.b.h. 

greater  than  12  inches  (30.5  cm)  for  nesting  (Thomas  et 
al.  1979).  Open  country  with  low  vegetation.  Elevated 
perches  from  which  to  sight  prey.  Snags. 

Nesting:  Egg  dates:  April  5  to  June  29,  New  York  (Bull 
1974:202).  Clutch  size:  3  to  6,  typically  4  or  5.  Incubation 
period:  29  to  31  days.  Nestling  period:  30  to  31  days. 
Broods  per  year:  1.  Nest  height:  4  to  50  feet  (1.2  to  15.2 
m),  typically  10  to  35  feet  (3.0  to  10  m).  Nest  site:  In  cavi- 
ties of  trees,  under  eaves  of  buildings,  cliffs,  rarely  in  old 
nests  of  other  birds.  Accepts  man-made  nest  boxes. 
Roest  (1957)  found  that  kestrels  freguently  nested  in 
abandoned  flicker  holes  or  natural  cavities  located  6.5  to 
35  feet  (2  to  10  m)  above  the  ground. 

Territory  Size:  351  acres  (142  ha)  (Hardin  and  Evans 
1977). 

Home  Range:  Breeding  and  winter  home  ranges  were  of 
similar  sizes  in  Wyoming.  Both  covered  about  2  square 


miles  (5.2  km"^)  (Craighead  and  Craighead  1969).   i 
age  diameter  of  7  home  ranges  was  0.31  mile  (0. 
(Smith  et  al.  1972).  Average  diameter  of  1.4  mile 
km)  for  4  nests  in  farming  area  (Enderson  1960). 

Sample  Densities:  33  pairs  per  6.9  square  miles  (32  f  r 
18  km^)  in  nest  boxes  in  Holland  (Brown  1976).  6  :irs 
per  0.5  square  mile  (6  pairs/1.3  km^)  in  nest  bo : 
Pennsylvania  (Nagy  1963).  Maximum  pairs  0.28  p( ' 
acres  (40  ha)  (Hardin  and  Evans  1977).  45  pair 
square  mile  (45  pairs/2.6  km^)  in  central  Utah  (Srr 
al.  1972).  0.44  pairs  per  square  mile  (0. 16  pairs/ki . 
Michigan  (Craighead  and  Craighead  1969). 

FORAGING:    Major    foods:    Insects    (staple)    espe 
grasshoppers,  crickets  and  beetles;  mammals  su:5£ 
small  mice,  shrews;  small  birds;  reptiles,  and  am)|b- 
lans.    Substrates:    Meadow   grasses,    air.    Techni : 
Hawking,  hovering,  diving  to  ground. 


Comments:  Pairs  possibly  remain  mated  for  life.  ( 
sionally  polygamy  may  occur  (Roest  1957).  Foo 
chmg  is  commonly  practiced. 


Key  References: 

1957,  Smith  etal. 


Balgooyen    1976,    Bent    1938, 
1972,  Willoughby  and  Kape  196' 
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eriin 

r/co  columbarius) 


D.U.  No.  357.0 


Range 


IGE:  Breeding:  Below  timberlme  m  Alaska  and  Can- 
s.  to  South  Dakota  and  the  tip  of  n.  New  York.  Win- 
Gulf  states  and  s. 

ijATivE  Abundance  in  New  England:  Rare. 

JBITAT:  Breeding:  Open  coniferous  forest,  marshes, 
eis  in  migration. 

iriNG:  Egg  dates:  May  through  June.  Clutch  size:  4 
Incubation  period:  30  days.  Nest  height:  35  to  60 


feet  ( 10  to  15  m).  Nest  site:  On  ledges,  m  tree  cavities,  on 
old  nests  of  other  birds  (Harrison  1975:47). 

FORAGING:  Major  foods:  Small  birds,  small  mammals, 
and  insects.  Substrates:  Air,  ground  (grassy  areas). 
Technigues:  Perch  and  pounce  or  hawking.  Preferred 
feeding  habitat:  hunts  in  a  variety  of  open  habitats — 
marshes,  beaches,  mudflats,  and  fields  (Godfrey, 
1979:103). 

Key  References:   Bent  1938,  Hausman  1966. 
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Peregrine  Falcon 

(Fa ho  peregrin  us) 


A.O.U.  No.  356.0 


RANGE:  Breeding:  Arctic  North  America,  formerly  s.  to 
n.  Georgia,  and  Texas  but  now  believed  to  be  extinct  (as 
a  breeding  bird)  in  the  Eastern  United  States.  Winter: 
Massachusetts  (rarely),  w.  to  British  Columbia,  s.  to  n. 
South  America. 


Relative  Abundance  in  New  England: 
dangered. 


Rare  and  en- 


HabitaT:  Breeding:  Typically  on  high,  rocky  cliffs  of 
mountains;  often  near  a  river,  stream,  or  other  body  of 
water;  coastal  bays.  Sometimes  breeds  in  cities.  Birds 
commonly  return  to  same  nest  site  in  successive  years. 
Wintering:  Birds  winter  primarily  along  the  Atlantic 
Coast  on  barrier  beaches.  A  few  winter  in  cities,  roosting 
on  tall  buildings. 

Special  Habitat  Requirements:  High  chffs  for  nesting, 

a  clear  view  of  surroundings,  habitats  free  of  harmful 
pesticides,  ready  supply  of  prey  species,  water  within 
0.5  to  1 .0  mile  (0.8  to  1.6  km)  of  nest  site.  Small  amounts 
of  gravel  or  soil  in  nest  hollow  may  be  reguired  for  laying 
(Bull  1974:196). 

Nesting:  Egg  dates:  March  26  to  May  31,  New  York 
(Bull  1974).  Clutch  size:  2  to  6,  typically  4.  Incubation 
period:  30  days.  Age  at  first  flight:  5  to  7  weeks.  Broods 
per  year:  1 .  Nest  site:  Builds  little  or  no  nest.  Lays  eggs  in 
a  scraped  depression  on  a  rocky  shelf  on  side  of  a  high 


Range 


ledge,  cliff,  bluff,  or  crag.  Occasionally  lays  eggs  c  jie 
broken  top  of  a  very  large  tree,  roof  or  ledge  of  tall  t  di- 
ing.  >' 


Sample  Densities:  Hickey  (1942)  listed  19  pair 

10,000  sguare  miles  (19  pairs/25,900  km^)  arounc 
York  City.  Average  distance  between  pairs  was  at 
mile  (1.6  km)  in  an  unusually  dense  island  popu 
along  coast  of  British  Columbia  (Beebe  1960  in  H 
and  Anderson  1969).  About  1  pair  per  2,000  s( 
miles  (1  pair/5,180  km^)  was  estimated  for  parts 
North  America  where  Peregrine  was  considered 
mon  and  less  than  1  pair  per  20,000  square  miles  (1 
51,800  km2)  where  rare  (Bond  1946  in  Hickey  an 
derson  1969). 


.'er 

;;! 

(ley 
h 
;w. 
3T1- 


FORAGING:  Major  foods:  Small  to  large  birds  (st.  p), 
occasionally  takes  mammals  or  dead  fish.  Substrate 
Techniques:  Hawking  (grasping  in  midair)  or  strik  r  in 
midair  and  recovering  prey  on  ground. 


Comments:  Presently  Peregrines  are  breeding  :'he 
Northeast  only  m  coastal  areas  of  New  Jersey  anlnt 
cliff  site  in  New  Hampshire.  Recovery  plans  are 
way  to  restore  birds  to  their  original  breeding  re-s 
Releases  have  been  made  at  a  number  of  sites  in  h  qsa 
chusetts,  Vermont,  New  Jersey,  New  Hampshire 
New  York. 


ler 


nc 


Key  References: 
1942  and  1969. 


Brown  1976,  Hausman  1966,  Piley 
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ray  Partridge 

drdix  perdix) 


D.U.No.  288.: 


Range 


^GE:   Breeding:  A  profusely  stocked  species  with  the 

hest  populations  in  the  northern  Great  Plains  region 

n  w.  Wisconsin,  w.  to  c.  Montana  and  through  s. 

';nitoba  to  se.  Alberta.  The  northwest  populations  m- 

■•pit  the  agricultural  areas  of  Washington,  Oregon,  and 

alho.  Disjunct  populations  are  in  s.  Wisconsin,  n.  llli- 

it,  s.  Michigan,  ne.  Indiana  and  nw.  Ohio.  Smaller 

(jDnies  are  established  in  n.  New  York,  nw.  Vermont, 

.Pennsylvania,  Nova  Scotia,  s.  New  Brunswick,  and 

ce  Edward  Island.  Winter:  same  as  breeding  range. 

.ATiVE  Abundance  in  New  England:  Uncommon. 

IJBITAT:  Breeding:  Near  the  edges  of  hayfields  and 
[i.in  fields.  Winter:  Same  as  breeding  habitat.  Typi- 
fy remain  in  open  areas,  but  may  seek  shelter  during 
xiiods  of  strong  winds. 

jFJciAL  Habitat  Requirements:  Availability  of 

;rps  and  grasslands  for  nesting  and  brooding  co 

,1 

WING:  Nest  dates:  Late  April  a  nest  is  made  in  grassy 
xter.  Edge  is  a  strong  influence  on  nest  sites  (Yeatter 
i^).  Egg  dates:  Mid-  to  late  June  (Edmmster 
iS|4:372).  Clutch  size:  16.4  average.  Incubation  per- 
0  24  to  25  days.  Brood  period:  The  young  are  fully 
jlnaged  and  grown  in  about  10  weeks  (Edminster 
1^4:373). 


gram 
ng  cover. 


Sample  Densities:  On  three  160-acre  study  areas  m 
Michigan,  Yeatter  (1934)  reported  one  bird  for  4.4,  11, 
and  13.3  acres.  Some  evidence  of  Gray  Partridge  popu- 
lations following  10-year  cycles  of  abundance,  similar  to 
native  grouse  species  (Aldrich  1947). 

FORAGING:  Major  foods:  Green  leafy  materials,  seeds 
of  weedy  herbs  and  cultivated  grains.  Insects  occasion- 
ally taken  by  adults.  Chicks  insectivorous  during  the 
first  2  weeks  of  life  (Edminster  1954:378).  Grit  reguired 
throughout  the  year. 

Comments:  A  native  species  of  Europe  and  southwest- 
ern Asia.  Originally  introduced  in  the  United  States  in 
the  late  18th  century. 

Key  References:   Edminster  1954,  Johnsgard  1973. 
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Ring-necked  Pheasant 

(Phasianus  colchicus) 
A.O.U.  No.  309.1 


Range 


RANGE:  Breeding:  Central  Maine,  w.  to  British  Colum- 
bia, s.  to  Maryland  and  Kentucky.  Winter:  Same  as 
breeding  range. 

Relative  Abundance  in  New  England:  Common  (Mas- 
sachusetts) to  uncommon  (Maine). 

HABITAT:  Breeding:  Open  cultivated  fields  of  grass  or 
grain,  fallow  fields,  bushy  pastures,  hedgerows  by  road- 
sides, cut-over  land,  open  ungrazed  woodlots.  Agri- 
cultural lands  provide  the  best  habitat.  Absent  in  moun- 
tains, avoids  forested  areas.  Wintering:  Birds  seek  areas 
with  dense  protective  cover,  often  swamps  interspersed 
with  thickets. 

NESTING:  Egg  dates:  April  14  to  July  28,  New  York  (Bull 
1974:205).  Clutch  size:  6  to  15,  typically  10  to  12.  Incu- 
bation period:  23  to  25  days.  Nestling  period:  Less  than  1 
day  (precocial).  Broods  per  year:  1  or  2.  Age  at  sexual 
maturity:  1  year.  Nest  site:  On  ground  in  the  open  among 
weeds  or  cultivated  hay  or  in  bushy  pastures. 

Territory  Size:  The  male  defends  an  area  for  courting, 
mating,  and  feeding  (females  may  nest  nearby  or 
elsewhere).  1 1  territories  ranged  from  3  to  13  acres  (1.2 
to  5.3  ha)  (Twining  1946). 

Sample  Densities:  In  the  Northeast,  densities  ranged 
from  less  than  1  bird  per  100  acres  (40.  ha)  in  poor  habi- 
tat to  more  than  50  birds  per  100  acres  (40.  ha)  in  opti- 
mum habitat  (Allen  1956).  At  Pelee  Island,  Ontario, 
Stokes  (1956:367)  noted  the  following  densities:   6.2 


birds  per  acre  (0.4  ha)  in  hayfield,  5.7  birds  per  acre'(|l 
ha)  in  abandoned  pasture  and  12.4  birds  per  acre'fi 
ha)  in  weeds.  In  autumn,  good  habitat  probably  supp  i: 
10  to  15  birds  per  100  acres  (40.  ha)  (StudholmeandJ  ( 
son  1956).  . 

FORAGING:  Major  foods:  Cultivated  grains  and  v^l 
seeds  (staple) ,  buds  and  soft  parts  of  herbaceous  vac  5 
tion,  fleshy  fruits,  insects.  Substrates:  Ground  litj 
grasses  and  other  low-growing  plants,  soft  earth.  T  (■ 
nigues:  Gleaning,  scratching,  and  pecking.  Prefe  i 
feeding  habitat:  Grain  fields  and  weed  fields  bordf : 
by  hedgerows  which  afford  protective  travel  lanes. 

Comments:  Pheasants  were  first  successfully  ii  t 
duced  from  China  to  Oregon  in  1881,  but  from  Eng  S; 
to  the  Northeast  (Governor's  Island,  New  York)  as  e  it' 
as  1733.  Males  generally  are  polygnous;  some  have  \ 
nogamous  tendencies.  j 

i 

Key  References:  Allen  1956,  Bent  1932. 
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^ruce  Grouse 

indragapus  canadensis) 


3.U.  No.  298.0 


Range 


i|3E:  Breeding:  Northern  Quebec,  w.  to  Alaska,  s.  to 
ermont,  c.  New  Hampshire,  Maine,  n.  Michigan, 
n.  Washington.  Winter:  Same  as  breeding  range. 

;ATivE  Abundance  in  New  England:  Uncommon. 

i 

4taT:  Breeding:  Wooded  tamarack  swamps,  cedar 
)|  and  muskegs,  lowlands  bordering  sluggish  streams 
loniferous  forests.  Rarely  uses  open  meadows  or 
B;f"ings.  Wintering:  Same  as  breeding  habitat,  but 
lis  seek  denser  areas  of  forests  in  extreme  cold. 


:iAL  Habitat  Requirements: 

and  shelter. 


Dense    conifers    for 


ING:  Egg  dates:  May  5  to  June  24,  se.  Canada  and 
cfie  (Bent  1932:  129).  Clutch  size:  4  to  10,  typically  6 
\  Incubation  period:  22  to  25  days.  Nestling  period: 
than  1  day  (precocial).  Broods  per  year:  1.  Age  at 
al  maturity:  1  year.  Nest  site:  On  ground  in  brush 
s<i:3S  or  under  low-hanging  conifer  branches  in  open 
wdense  conifer  stands. 

j 

!1|iT0RY  SIZE:  3  to  21  acres  (1 .2  to  8.5  ha)  per  territo- 
amale  in  v/hite  spruce  and  paper  birch  habitat  in 
Icka  (Ellison  1971) — these  areas  were  used  exclu- 
I'y  by  males  but  were  not  necessarily  defended. 

K  RANGE:  May  be  as  large  as  100  ha  (247  acres)  for 
rorial  males  and  100  to  150  ha  (247  to  370  acres)  for 
51,  that  have  nested  (Ellison  1973). 


Sample  Densities:  Possibly  10  males  per  sguare  mile  (4 
males/km^)  in  spruce-birch  habitat  in  Alaska  (Ellison 
1971).  7  to  11  birds  per  0.4  sguare  mile  (7  to  11  birds/ 
km^)  (spring  density);  20  to  36  birds  per  0.4  sguare  mile 
(20  to  36  birds/km"^)  (autumn  density)  (Ellison  1973). 

FORAGING:  Major  foods:  Buds  and  needles  of  conifers 
(winter  staple),  insects,  seeds,  fruits  and  tender  leaves  of 
herbaceous  plants,  mushrooms.  Substrates:  Leaf  litter  of 
forest  floor,  high  limbs  of  spruce  (normally  at  least  15  to 
20  feet  (4.6  to  6. 1  m)).  Technigues:  Scratching  and  peck- 
ing, budding. 

Comments:  Diet  shifts  in  late  summer  and  early  autumn 
from  nonconiferous  materials  to  primarily  coniferous 
ones. 

Key  REFERENCES:  Bent  1932;  Ellison  1971,  1973;  For- 
bush  and  May  1939;  Fritz  1977. 
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Ruffed  Grouse 

(Bonasa  umbellus) 
A.O.U.  No.  300.0 


RANGE:  Breeding:  Southern  Quebec  w.  to  Alaska,  s.  to 
Virginia  and  the  mountains  of  n.  Georgia.  Winter:  Same 
as  breeding  range. 

Relative  Abundance  in  New  England:  Common  to  un- 
common. 

Habitat:  Breeding:  Broods  prefer  areas  with  dense 
woody  cover  overhead  and  fairly  open  herbaceous 
ground  cover.  Broods  freguent  regenerating  stands  of 
aspen,  birch,  and  other  hardwoods.  Alder  thickets,  re- 
cently logged  areas  next  to  shrubby  wetlands,  and  aban- 
doned farmlands  in  the  shrub  and  sapling  stage  are  par- 
ticularly attractive  to  broods.  In  extensive  stands  of  pole 
and  sawtimber,  broods  freguent  logging  roads,  small 
clearings,  and  recently  disturbed  sites.  Wintering:  Day- 
time activity  usually  occurs  in  shrubby  thickets  and 
dense  stands  of  hardwood  saplings.  Birds  prefer  to  roost 
in  snow  burrows  in  open  pole-size  hardwood  stands. 
When  snow  is  unsuitable  for  roosting,  birds  concentrate 
in  dense  brush  or  closed-canopy  conifer  stands. 

Special  Habitat  Requirements:  Drummmg  logs   m 

hardwood  saplings,  small  poles,  brushy  escape  cover, 
hardwood  stands  for  nesting  and  feeding,  sunny  open- 
ings for  dusting  (Pough  1951:176).  Strongly  associated 
with  the  aspen  type,  especially  in  the  Lake  States  (Gul- 
lion  1972),  Grouse  also  occur  in  New  England  wood- 
lands in  which  aspens  exist  only  as  scattered  trees,  or  are 
absent.  Old  orchards  are  ideal  fall  habitat  in  New  En- 
gland. 


Nesting:  Egg  dates:  April  1  to  June  22,  New  York  •■ 
1974:206).  Clutch  size:  8  to  15,  typically  9  to  12.  Inc 
tion  period:  About  24  days.  Nestling  period:  Less  tl 
day  (precocial).  Broods  per  year:  1 .  Age  at  sexual  n 
rity:  1  year.  Nest  site:  Usually  on  dry  ground  in  d 
cover  in  the  shelter  of  a  fallen  log,  rock,  root,  or 
hanging  conifer  limb  near  base  of  tree.  Very  ofte 
cated  at  edge  of  a  path  or  clearing  and  close  to  a  so 
of  water. 


Home  Range:   For  males,  the  home  range  may  his 
small  as  6  to  10  acres  (2.4  to  4.0  ha)  (Gullion  1972). 

Sample  Densities:   Maximum  density  under  optii'i 
conditions  seems  to  be  about  1  pair  per  6  to  8  acres  (2  -l^ 
3.2  ha)  (Gullion  1972). 


Foraging:  Major  foods:  Seeds,  insects,  fruit,  len 
buds  of  birch,  aspen,  hazel,  hophornbeam,  and  cl ; 
are  staples  in  fall  and  winter.  Substrate:  Leaf  litter.  1  i 
niques:  Scratching  and  pecking,  browsing.  Prefe 
feeding  habitat:  Aspen  stands  are  favorite  feeding  :  f 
in  winter  especially  in  the  boreal  forest  zone  (Svo, 
and  Gullion  1972). 

Comments:   Males  are  polygamous.    In  winter,  1  i 
may  roost  in  small  groups.  In  severely  cold  wea 
grouse  burrow-roost  in  snow  if  not  crusted. 

Key  References:  Bent  1932,  Bumpetal.  1947,  Guh 
1972,  Svoboda  and  Gullion  1972. 
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^ild  Turkey 

feleagn's  gallopavo) 


O.U.  No.  310.0 


Range 


IGE:   Breeding:  Resident  in  parts  of  Vermont,  New 

npshire,  Maine,  Massachusetts,  Rhode  Island,  Con- 

ticut,  New  York,  Pennsylvania,  Maryland,  and  West 

^inia.  Largest  numbers  occur  in  southern  New  York 

southward  in  the  Appalachian  highlands  through 

e'nsylvania  and  West  Virginia.  Range  is  expanding  in 

w  England  where  a  population  was  recently  reestab- 

s'ed  via  trapping  and  transplanting.  Winter:  Same  as 

lieding  range. 

1 

Native  Abundance  in  New  England:  Locally  com- 

rlhtorare. 


ITAT:  Breeding:  Forests,  woodland  clearings 
i';tly  in  hilly  or  mountainous  regions  where  food  is 
v|lable,  open  fields  with  trees  nearby  for  roosting  and 
r.  Ideal  habitat  is  a  network  of  open,  mixed  forests 
fields.  The  conifers  provide  roosting  sites,  and  the 
^dwoods  provide  feeding  areas.  Wintering:  In  wood- 
ids,  flocks  prefer  south  slopes  with  mast  producing 
ciiwoods  and  abundant  springs  and  seeps.  In  New  En- 
Ijid,  turkeys  readily  use  agricultural  habitats  such  as 
cjifields,  dairy  farms,  orchards,  and  pastures  with 
bndant  barberry  or  other  fruiting  shrubs. 


NESTING:  Egg  dates:  April  26  to  July  9,  New  York  (Bull 
1974:212).  Clutch  size:  8  to  15,  typically  10.  Incubation 
period:  28  days.  Nestling  period:  1  day  (precocial). 
Broods  per  year:  1,  but  hens  renest  if  the  first  clutch  is 
destroyed.  Age  at  sexual  maturity:  Usually  1  year  for  fe- 
males and  2  years  for  males.  Nest  site:  Turkeys  lay  their 
eggs  in  a  simple  depression  or  dry  ground,  usually  in 
dead  leaves.  Nests  are  usually  under  low,  shrubby 
cover,  near  water,  and  next  to  a  tree  or  stump.  Hens  ex- 
hibit no  forest-type  preference,  but  often  nest  m  cut-over 
areas. 


Home  Range:  The  annual  range  includes  4  or  5  square 
miles  (1.5  to  1.9  km^)  (Pough  1951:190),  but  seasonal 
ranges  are  smaller  and  often  distinct  from  one  another. 
Home  ranges  are  often  restricted  to  100  to  200  acres  (40 
to  80  ha)  during  the  winter  and  nesting  seasons.  Large 
movements  often  occur  in  early  spring,  late  summer, 
and  fall. 


Sample  Densities:  7.7  birds  per  square  mile  (3  birds/ 
km^)  on  forested  refuge  land  in  West  Virginia  (Uhlig 
1950).  15  to  20  birds  per  square  mile  (6  to  8  birds/km^) 
under  ideal  conditions  (Pough  1951 :  189). 


FpiAL     Habitat     Requirements:  Mast-producing 

'(dlands.  Large  conifers  or  hardwoods  for  roosting, 
pn  woodlands,  abundant  water  (Schorger  1966:224- 
2). 


Foraging:  Major  foods:  Acorns  and  beechnuts  are  sta- 
ple foods;  turkeys  will  eat  the  fruits  and  seeds  of  most 
trees  and  shrubs,  also  fruits,  flowers,  and  leaves  of  her- 
baceous plants,  tubers,  roots,  and  insects.  Substrates: 
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Wild  Turkey  (Continued) 

(Meleagris  gallopavo) 


Leaf  litter,  plants.  Techniques:  Scratching  and  pecking, 
gleaning,  grazing.  Preferred  feeding  habitat:  Mast-pro- 
ducing woodlands  during  fall  and  winter;  fields,  pas- 
tures, and  woodlands  with  rich,  herbaceous  ground 
cover  during  summer. 

Comments:  A  nomadic  feeder — may  visit  feeding  areas 
a  half-mile  or  more  apart.  Males  are  polygamous.  Eleva- 
tion, topography,  general  location,  and  accessibility  of 
forested  areas  may  be  more  important  to  turkeys  than 
forest  types  alone  (Uhlig  and  Bailey  1952). 

Key  REFERENCES:  Bent  1932,  Mosby  and  Handley  1943, 
Schorger 1966. 


198 


jrthern  Bobwhite 

olinus  virginianus) 


3.U.  No.  289.0 


Range 


GE:  Breeding:  Southwestern  Maine,  w.  to  South  Da- 
:i,  s.  to  the  Gulf  of  Mexico.  Winter:  Same  as  breeding 

136. 

[MiVE  Abundance  in  New  England:  Locally  com- 

n  to  uncommon.  Birds  in  s.  New  Hampshire  and 
..jne  probably  are  released  stock. 

i 

/ilTAT:  Breeding:  Open  pastures,  meadows  with 
)hdant  weedy  growth,  open  woodlands.  Favors  culti- 
lid  and  fallow  agricultural  lands  with  hedgerows  and 
5ifee  brush  for  cover.  Avoids  deep  woods.  Wintering: 
'I'prs  areas  with  an  edge  of  protective  vegetative 
)«r;  pastures  and  brushy  open  woods,  cultivated  and 
l»w  fields. 

mki.  Habitat  Requirements:  Edges,  well-dramed 

lily  or  loamy  soils,  woodland  (10  to  90  percent)  (Ro- 
n>.  1969).  Dense  cover  within  150  feet  of  feeding  areas 
fsential  in  winter  (Pough  1951:184). 

FriNG:  Egg  dates:  May  25  to  September  24,  New  York 
M  1974:203).  Clutch  size:  12  to  20,  typically  14  to  16. 
lubation  period:  23  to  24  days.  Nestling  period:  1  or 
^^days  (precocial).  Broods  per  year:  1  or  2.  Age  at 
5:-al  maturity:  1  year.  Nest  site.  Usually  among  dead 
r'jrowing  grasses  surrounded  by  patches  of  bare 
riind,  often  along  fence  rows  or  in  neglected  corners 
f  astures  within  50  feet  (15  m)  of  a  clearing.  Standing 
S'ptation  is  usually  less  than  20  inches  (0.5m)  high  and 
pght  stems  thin  enough  for  birds  to  pass  between  (Ro- 
31  1969:63). 


Territory  Size:  Approximately  1 . 1  acres  (0.4  ha)  m  fal- 
low field  in  Kansas  (Fitch  1958).  During  several  hundred 
observations,  whistling  males  were  seen  no  closer  than 
50  feet  (15  m)(Rosene  1969:61). 

Home  Range:  Coveys  generally  remain  within  an  area 
about  0.5  mile  (0.8  km)  in  diameter  (Stoddard  1931). 
Winter  ranges  are  from  4  to  77  acres  (1.6  to  31.2  ha)  (av- 
erages 8.2  to  17.9  acres  (3.3  to  7.2  ha))  on  two  planta- 
tions m  South  Carolina  (Rosene  1969:88). 

Sample  DENSITIES:  Stockard  (1905:149)  found  16  nests 
in  a  30-acre  (12.1-ha)  field  of  sedge  in  Mississippi.  5 
pairs  per  100  acres  (40  ha)  m  field  and  edge  habitat.  1 .5 
pairs  per  100  acres  (40  ha)  in  pine-deciduous  forest  and 
farmland  in  Maryland  (Stewart  and  Robbins  1958: 125). 

FORAGING:  Major  foods:  Soft  herbaceous  parts  of 
plants,  buds,  seeds,  fruits,  insects.  Substrates:  Bare 
ground,  litter  layer  of  light  movable  material  less  than  2 
inches  (5  cm)  thick.  Technigues:  Gleaning,  scratching, 
pecking.  Preferred  feeding  habitat:  Cultivated  fields 
and  open  areas  near  protective  cover. 

COMMENTS:  Breeding  pairs  use  wooded  areas  mainly 
for  escape  cover  in  summer  but  coveys  of  6  to  25  individ- 
uals may  remain  in  woods  all  winter  if  trees  are  scattered 
and  canopy  is  open.  Judd  (1905  in  Bent  1932:18)  found 
that  917  stomachs  contained  84  percent  vegetable  and 
16  percent  animal  matter. 

Key  REFERENCES:  Bent  1932,  Rosene  1969,  Stoddard 
1931. 


199 


King  Rail 

(Rallus  elegans) 
A.O.U.  No.  208.0 


RANGE:  Breeding:  Southern  New  Hampshire  and  Ver- 
mont w.  to  s.  Minnesota,  s.  to  the  Gulf  Coast.  Winter: 
Atlantic  coast  from  New  York. 

Relative  Abundance  in  New  England:  Uncommon  to 

rare. 

HABITAT:  Breeding:  Coastal  and  inland  brackish  to 
freshwater  marshes  with  abundant  vegetation  (favors  ar- 
eas with  sedges,  bulrushes,  and  cattails),  roadside 
ditches,  and  tidal  rivers.  Not  known  to  breed  in  salt 
marshes.  Wintering:  Coastal  brackish,  salt,  and  fresh 
water  marshes. 

Special  Habitat  Requirements:  Adeguate  vegetation 

for  nesting  and  protection  with  fairly  constant  water  lev- 
els throughout  the  breeding  season  (no  deep  flooding  or 
drying). 

Nesting:  Egg  dates:  May  24  to  July  3,  New  York  (Bull 
1974:218).  Clutch  size:  6  to  15,  typically  10  or  1 1 .  Incu- 
bation period:  21  to  23  days.  Nestling  period:  Less  than  1 
day  (precocial).  Broods  per  year:  1  (possibly  2  in  south- 
ern states).  Nest  height:  To  1 .5  feet  (0.5  m).  Typically  0.5 
to  1 .5  feet  (0.2  to  0.5  m).  Nest  site:  Usually  6  to  18  inches 
(0. 1  to  0.5  m)  above  water,  often  on  a  hummock  among 
cattails,  marsh  grasses,  rushes,  or  other  aguatic  vegeta- 
tion, the  stalks  and  leaves  of  which  form  a  natural  can- 
opy. Water  depth  surrounding  nest  is  usually  less  than  2 
feet  (0.6  m). 

Territory  Size:  Size  not  known.  Male  establishes  and  de- 
fends territory  against  King  and  other  Rail  species. 


Range 


Sample  DENSITIES:  3  nests  per  464  feet  (141.5  m)  of  r)|- 
side  ditch  30  feet  (9.1  m)  wide  m  Arkansas  (Mea  m/ 
1969:49).  30  birds  per  100  acres  (40  ha)  of  inland  f  n 
marsh  in  Florida  (Bateman  1977). 

FORAGING:  Major  foods:  Aguatic  and  terrestrial  insrcj, 
amphibians,  crustaceans,  mollusks,  seeds  of  mih 
plants,  waste  grain.  Substrates:  Marsh  vegetation,  «/ 
shallow  water  (2  or  3  inches  deep  (5.1  to  7.6  ci 
mudflats  exposed  by  low  tide.  Technigues:  Probing  \ji 
bill,  pecking,  immersing  head  and  neck,  dabbling,  y 
ferred  feeding  habitat:  Feeds  within  breeding  ha.^t 
but  also  ranges  into  nearby  hay  and  grain  fields.        • 


COMMENTS:  Animal  food  component  of  1 18  stomachs:]- 
lected  in  Arkansas  was  90  percent  for  spring  and  surr^  i|r 
birds,  74  percent  for  fall  birds,  and  58  percent  for  wi  i)r 
birds  (Meanley  1969).  Wetland  protection  measures 
prevent  loss  of  habitat  are  important  for  maintaininc  | 
small  populations  of  King  Rails  in  the  Northeast. 

Key  REFERENCES:  Bateman  1977,  Blandin  1963,  Mea 
1969. 
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rginia  Rail 

1 1  us  limicola) 


>.U.  No.  212.0 


Range 


GE:  Breeding:  Nova  Scotia  and  Quebec,  s.  to  North 
olina,  w.  to  California.  Winter:  Southern  New  ler- 
w.  and  s.  Rarely  n.  to  Massachusetts  and  New  York. 

flATivE  Abundance   in   New   England:    Common 

ine)  to  uncommon  (Massachusetts)  durmg  the  breed- 
ilseason. 

4ITAT:  Breedmg:  Fresh  water  marshes  with  abundant 

jjstation  such  as  sedges  and  cattails.  Occasionally 

4d  in  brackish  and  salt  marshes.  Widespread  breeder 

wer  elevations.  Wintering:  Mainly  in  tidal  marshes. 


:iAL  Habitat  Requirements: 

cattail  edge. 


Wetlands  with  sedge 


ETING:  Egg  dates:  May  5  to  July  15,  New  York  (Bull 
)li:219).  Clutch  size:  6  to  13,  typically  8  to  10.  Incuba- 
3  period:  19  days.  Nestling  period:  Less  than  1  day 
)ij|cocial).  Broods  per  year:  1  or  2.  Nest  height:  To  1 
'cjj(0.3  m),  typically  less  than  1  foot  (0.3  m).  Nest  site: 
^is  usually  2  to  12  inches  (5.1  to  30.5  cm)  above  water 
!Vl  in  marsh  vegetation.  Usually  well  anchored  to  plant 
<ajs  and  protected  from  above  by  leaves  that  form  a 
i'.ppy.  Water  depth  near  nest  is  typically  3  to  10  inches 

[3  25.4  cm). 
TORY  Size:  Does  not  seem  to  be  territorial. 


Ci 


IE  Densities:  1  bird  per  acre  (0.4  ha)  m  marsh  m 
irado  (Zimmerman  1977:50).  1.2  pairs  per  ha  (2.5 
s)  in  marsh  m  New  York  (Post  and  Enders  1970).  5 
;  per  0.5  acre  (1.2  ha)  in  Michigan  (Berger  1951). 


FORAGING:  Major  foods:  Small  fish,  insects,  seeds  of 
marsh  plants,  berries,  snails,  crustaceans,  worms.  Sub- 
strates: Soft  mud,  tops  and  undersides  of  floating  plants, 
pond  debris.  Techniques:  Probing,  gleaning.  Preferred 
feeding  habitat:  Weed  fields  adjacent  to  breeding  area. 

COMMENTS:  Protection  of  existing  wetlands  is  essential  to 
the  welfare  of  the  Virginia  Rail.  Virginia  Rails  benefit 
from  marsh  management  techniques  employed  for  other 
game  birds  and  mammals. 

Key  REFERENCES:  Berger  1951,  Post  and  Enders  1970, 
Walkmshaw  1937,  Zimmerman  1977. 
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Sora 

(Porzana  Carolina) 
A.O.U.  No.  214.0 


Range 


^1  Permanent 
I       I  Breeding 


RANGE:  Breeding:  Nova  Scotia  and  Quebec,  w.  to  British 
Columbia  and  s.  to  Maryland  and  Ohio.  Winter:  North- 
ern Florida  and  the  Gulf  Coast,  s.  Rarely  n.  to  s.  New 
England. 


Relative  Abundance  in   New   England: 
(Maine). 


Common 


HABITAT:  Breeding:  Marshes  (favors  fresh  water), 
ponds,  swamps,  bogs,  wet  grassy  meadows,  sloughs  hav- 
ing abundant  and  dense  vegetation.  Prefers  sedges  or 
cattails  where  mud  and  water  are  deep.  Wmtering:  Tidal 
marshes. 

NESTING:  Egg  dates:  April  30  to  July  17,  New  York  (Bull 
1974:220).  Clutch  size:  6  to  13,  typically  10  to  12.  Incu- 
bation period:  16  to  19  days  (about  14  days  (Odum 
1977)).  Nestling  period:  Less  than  1  day  (precocial). 
Broods  per  year:  1 .  Nest  site:  Nest  is  usually  located  on  a 
platform  of  vegetation  about  6  inches  to  more  than  1  foot 
(15.2  to  30.5  +  cm)  above  water  level  and  is  concealed 
from  above  by  plants.  Typically  nests  in  the  sedge  zone 
of  the  marsh. 

Sample  Densities:  Thought  to  be  about  12  birds  per  acre 
(0.4  ha)  at  a  reservoir  in  Colorado  (Odum  1977).  35  nests 
per  107  acres  (43.3  ha)  in  Iowa  (Tanner  and  Hendrickson 
1956).  4  pairs  per  0.5  acre  (0.2  ha)  in  cattail  and  sedge 
marsh  in  Michigan  (Berger  1951). 

FORAGING:  Major  foods:  Aguatic  and  terrestrial  insects 
(larvae  and  adults);  cultivated  grains  and  seeds  (fall)  es- 
pecially those  of  sedge,  wild  rice,  and  bulrush;  mollusks. 


crustaceans.  Substrates:  Shallow  water,  mud,  marsl  ■ 
getation.  Technigues:  Probing,  gleaning.  Prefe'dl 
feeding  habitat:  Wetlands,  grain  fields,  dense  seed-  >' 
ducing  weeds. 

j 
COMMENTS:  Birds  rely  heavily  on  seeds  in  the  fall,  pa  i 

ularly  in  fresh  water  habitats.  In  brackish  water  ar^i 

animals  are  the  principal  food  items  (Webster  1964).  | 

Sora  has  been  steadily  decreasing  in  the  Northeast  si 

the  turn  of  the  century. 

Key  REFERENCES:  Bent  1926,  Odum  1977,  Tanner  ill 
Hendrickson  1956,  Walkmshaw  1940,  Webster  1964 
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)mmon  Moorhen 

illinula  chloropus) 


D.U.  No.  219.0 


Range 


IGE:  Breeding:  Western  New  England  and  c.  Maine, 
:o  Minnesota,  s.  to  South  America.  Winter:  South 
olina,  w.  to  California,  s.  to  South  America. 

.ATivE  Abundance  in  New  England:  Uncommon. 

J3ITAT:  Breedmg:  Freshwater  marshes,  ponds,  lakes, 
3als,  reservoirs,  nearly  any  body  of  water  with  emer- 
£[t  vegetation  growing  m  water  1  foot  (0.5  m)  deep  or 
EJper  (Pough  1951). 

EjCiAL  Habitat  Requirements:  Emergent  vegetation 
rawing  in  water  1  to  3  feet  (0.5  to  0.9  m)  deep  (Krauth 
:j2  in  Strohmeyer  1977).  Requires  some  open  water 
111974:224). 


iTING:  Egg  dates:  May  14  to  July  25,  New  York  (Bull 
^|4:224).  Clutch  size:  6  to  17,  typically  10  to  12.  Incu- 
aon  period:  21  days.  Nestling  period:  Probably  less 
n  1  day  (precocial).  Broods  per  year:  1  or  2.  Nest 
^^ht:  To  2  feet  (0.6  m),  typically  less  than  1  foot  (0.3  m). 
(t  site:  Typically  nests  on  a  hummock  or  other  clump  of 
rjrgent  vegetation.  Occasionally  nests  in  shrubs  such 
s/illow  or  alder.  Nest  is  usually  over  water  1  to  3  feet 
*  f  ■  (0.3  to  0.9  m)  and  is  well  concealed  by  a  canopy 
>ned  from  surrounding  taller  plants. 

CJAGING:  Major  foods:  Vegetation  leaves  and  stems  of 
rjerwater  plants,  duckweed,  leaves  of  grass  and  herbs, 
3ps  and  berries  are  staples.  Animal  foods  include: 
nils,  insects,  and  worms.  Substrates:  Water,  surfaces 
f|quatic  plants,  mud.  Techniques:  Divmg,  dabbling, 
'<|mg. 


Comments:  Wetmore  (1916)  found  97  percent  vegetable 
matter  and  3  percent  animal  matter  in  4  stomachs  taken 
in  May  m  Puerto  Rico.  Prefers  the  cattail  zone  of  marshes 
(Allen  1939).  Occurs  in  cattail-sedge  marshes  (Stroh- 
meyer 1977)  as  well  asP/3rag/77;/esandSparganium.  For- 
merly Common  Galmule. 

Key  References:  Bent  1926,  Fredrickson  1971,  Stroh- 
meyer 1977. 
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American  Coot 

(Fulica  americana) 


A.O.U.  No.  221.0 


Range 


RANGE:  Breeding:  New  Brunswick  and  s.  Quebec,  w.  to 
British  Columbia,  s.  to  New  Jersey,  Ohio,  Tennessee. 
Winter:  Southern  New  Jersey,  Maryland,  s.  Illinois,  w.  to 
Arizona,  s.  to  Central  America. 

Relative  Abundance  in  New  England:  Rare  (Massachu- 
setts) in  breeding  season.  Uncommon  to  rare  at  coast  m 
winter. 

Habitat:  Breeding:  Freshwater  marshes,  ponds,  wet 
meadows,  lakes,  reservoirs,  sewage  lagoons,  marshy 
borders  of  creeks  and  rivers  with  abundant  emergent 
vegetation.  Wintering:  Ice-free  fresh  and  brackish 
marshes  along  the  coast. 

Special  Habitat  Requirements:  Shallow  water  1  to  4  feet 

(0.3  to  1.2  m)  deep  with  emergent  vegetation. 

Nesting:  Egg  dates:  April  25  to  July  14,  New  York  (Bull 
1974:224).  Clutch  size:  4  to  17,  typically  9  or  10.  Incuba- 
tion period:  23  to  24  days.  Nestling  period;  1  to  several 
days  (precocial).  Age  at  first  flight:  Probably  7  to  8 
weeks.  Age  at  sexual  maturity:  Probably  1  year.  Nest 
site:  Usually  floating  on  surface  of  water  1  to  4  feet  (0.3  to 
1.2  m)  deep  and  anchored  to  surrounding  emergent  ve- 
getation (often  cattails  or  bulrushes).  Coots  build  plat- 
forms of  vegetation  for  resting  and  brood  rearing,  and 
use  muskrat  houses  for  the  same  purposes. 

Territory  Size:  Average  about  1  acre  (0.4  ha)  for  5  pairs 
in  California  (Gullion  1953).  Coots  are  strongly  territo- 
rial during  the  breeding  season,  defending  nest  against 
both  coots  and  other  marsh  birds. 
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Sample  Densities:  432  pairs  per  mile  ( 1 66  pairs/km^ .  i 
der  ideal  conditions  in  the  prairies  of  North  Dakota  (4 
wart  and  Kantrud  1972).  1  nest  per  0.54  acre  (0.2  h^  f 
Iowa(Frileyetal.  1938). 

FORAGING:  Major  foods:  Underwater  plants  are  sta  > 
as  well  as  algae,  grass  shoots,  grains,  aquatic  insc 
bulk  of  diet  is  vegetable  matter  but  takes  fish,  tadpc  1; 
worms,  and  crustaceans.  Substrate:  Shallow  wcH 
Techniques:  Diving,  grazing,  dabbling.  Preferred  fie 
ing  habitat:  In  winter,  coots  often  graze  on  lawns,  } 
courses,  pastures,  and  cultivated  fields. 

1 
Comments:  Highest  breeding  densities  of  coots  in  I )! 
were  noted  where  50  percent  of  marsh  was  open  w  ij 
and  remaining  50  percent  was  emergent  vegeta  if 
(Weller  and  Fredrickson  1973).  I 

Key  REFERENCES:  Bent  1926,  Fredrickson  1970,  Gul  il 
1953,  Stewart  and  Kantrud  1972.  ! 


lldeer 

laradrius  vociferus) 


P.U.  No.  273.0 


E:  Breeding:  Southern  Canada,  w.  to  British  Co- 
3ia,  s.  to  South  America.  Winter:  Southern  New  En- 
d  and  New  York,  s.  to  South  America. 

:lTIVe  Abundance  in  New  England:  Common  in 

(ding  season.  Common  along  coast  in  winter. 
TAT:  Breeding:  Heavily  grazed  meadows,  edges  of 
iijre  ponds,  dry  uplands.  Often  close  to  human  habi- 
:|n  such  as  on  lawns,  golf  courses,  cemeteries,  un- 
I'bd  parking  lots  and  driveways,  airports,  cultivated 
iis,  waste  places.  Wintering:  Plowed  or  sparsely  veg- 
3?d  moist  fields.  Coastal  flats  and  beaches,  river  and 
kjshores  that  are  free  of  ice. 

'|iAL  Habitat  Requirements:  Open  fields  or  waste 

e:s  with  closely  cropped  or  sparse  vegetation. 

ijlNG:  Egg  dates:  April  3  to  July  4,  New  York  (Bull 
0:239).  Clutch  size:  3  to  5,  typically  4.  Incubation 
ipd:  24  to  29  days.  Nestling  period:  Less  than  1  day 
'rpocial).  Broods  per  year:  1  or  2.  Age  at  sexual  matu- 
'■i  1  year.  Nest  site:  Eggs  are  deposited  on  bare,  often 
'celly  ground  in  a  depression  hollowed  out  by  the  fe- 
ai.  Often  a  few  small  stones,  wood  chips,  or  other 
at  debris  is  placed  inside.  Pastures,  meadows,  and 
ilvated  fields  are  favorite  sites. 

ftPLE  Densities:  24  pairs  per  square  mile  (9  birds/km^) 

la  mum  density)  in  North  Dakota  (Stewart  and  Kan- 

1972).  3.9  pairs  per  100  acres  (40  ha)  in  plowed  field 

wheat  field   in   Maryland   (Stewart   and   Bobbins 

:136). 


Range 


I       I  Permanent 
I      I  Breeding 


Foraging:  Major  foods:  Insects — especially  beetles 
and  grasshoppers;  centipedes,  spiders,  worms,  snails, 
crayfish,  weed  seeds.  Substrates:  Bare  soil,  short 
grasses.  Techniques:  Robin-like  running  and  pausing, 
gleaning. 

Comments:  KiUdeer  are  solitary  feeders.  They  spread 
out  over  an  area  rather  than  feed  in  compact  groups  like 
sandpipers.  Habitat  trends:  increasing  in  Maine,  Ohio; 
decreasing  in  Massachusetts,  New  Hampshire,  Rhode 
Island;  static  in  Connecticut,  Delaware,  and  Vermont; 
unknown  m  New  Jersey  (Jurek  and  Leach  1977). 

Key  References:  Bent  1929,  Nickell  1943,  Pough  1951. 
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Spotted  Sandpiper 

(Actifis  macularia) 


A.O.U.  No.  263.0 


RANGE:  Breeding:  Newfoundland,  Quebec  w.  to  Mack- 
enzie District,  Northwest  Territory,  and  Alaska,  s.  to 
South  Carolina,  Texas,  and  New  Mexico.  Winter:  South 
Carolina,  the  Gulf  States,  s.  to  South  America. 

Relative  Abundance  in  New  England:  Common  to  un- 
common and  widespread. 

HABITAT:  Breeding:  Breeds  in  vicinity  of  fresh  water  of- 
ten along  edges  of  ponds,  lakes,  rivers  or  far  from  water 
in  dry  fields,  pastures,  and  weedy  shoulders  of  roads. 
Also  uses  coastal  beaches  and  dunes.  Prefers  open  ter- 
rain. 

NESTING:  Egg  dates:  May  6  to  July  26,  New  York  (Bull 
1974:251).  Clutch  size:  3  to  5,  typically  4.  Incubation 
period:  20  to  24  days.  Nestling  period:  Less  than  1  day 
(precocial).  Age  at  first  flight:  15  to  16  days.  Age  at  sex- 
ual maturity:  1  year.  Nest  site:  Nests  are  solitary  or  in 
loose  colonies.  Eggs  are  laid  in  a  depression  m  the 
ground  that  is  lined  with  grass.  Often  under  shrubs  or 
weeds  or  m  tall  grass  up  to  30  inches  high  (76.2  cm). 

Territory  Size:   Little  or  no  defended  area. 

SAMPLE  DENSITIES:  43  pairs  per  17.6  acres  (7. 1  ha)  of  dry 
meadow-rocky  shore-sandy  beach  habitat  in  Michigan 
(Miller  and  Miller  1948). 

FORAGING:  Major  foods:  Insects,  especially  grasshop- 
pers and  crickets,  small  fish  (occasionally),  and  crusta- 
ceans. Substrates:  Mud,  wet  and  dry  sand,  short  grasses. 
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Techniques:  Walking  slowly  and  gleaning,  occasionali«H;!;[ 
catching  insects  on  the  wing,  swimming  and  diving. 

COMMENTS:   Pair  bond  is  both  monogamous  and  polyg^i-jlijjij 
mous.  Females  often  polyandrous  (Hays  1972).  Spottfi 
Sandpiper  numbers  are  static  throughout  most  of  tN 
Northeast  but  seem  to  be  decreasing  in  Massachuse'  s 
(Jurek  and  Leach  1977). 


Key  REFERENCES:   Bent    1929,    Hays    1972,    Miller  at 
Miller  1948. 


raf. 


<  tal 


land  Sandpiper 

^ramia  Jongicauda) 


.U.  No.  261.0 


Range 


E:  Breeding:  Central  Maine  (few),  w.  to  Alaska,  s. 
ginia,  Illinois,  Oklahoma.  Winter:  South  America. 

IVE  Abundance  in  New  England:   Uncommon 

lie)  to  rare  (Massachusetts,  Vermont). 

SAT:  Breeding:  Wide  open  pastures  or  grassy  fields, 
ihayfields  of  alfalfa  or  clover;  occasionally  opening 

35St. 

i 

1HG:  Egg  dates:  April  23  to  June  15,  New  York  (Bull 
<^54).  Clutch  size:  4  to  5,  typically  4.  Incubation 
id:  21  to  24  days.  Nestlmg  period:  Less  than  1  day 
social).  Age  at  first  flight:  About  30  to  31  days. 
CIS  per  year:  1.  Age  at  sexual  maturity:  1  year.  Nest 
:yell  hidden  in  a  depression  in  grass  covered  by 
rjy  vegetation.  Usually  nests  m  loosely  spaced  colo- 


P  ORY  Size:  Two  pairs  had  territories  of  20  to  30  acres 
.  '  12.1  ha)  each  m  grassland  in  Wisconsin  (Wiens 
911). 

I 
MRanGE:  For  a  nesting  male  and  female,  the  mean 
:abe  travelled  from  nest  was  241  m  (263.6  yards)  and 

i  (950.3  yards),  respectively.  The  female  home 
glwasS  ha  (19.8  acres),  the  male  home  range  was  86 
[22A  acres)  (Ailes  and  Toepfer  1977). 

^lE  Densities:  1  nest  per  1.5  to  15  acres  (0.6  to  6.1 
jarrison  1975:70).  20pairspersguare  mile  (8  pairs/ 
'')maximum  density)  m  North  Dakota  (Stewart  and 


Kantrud  1972).  7  nests  were  found  m  a  17-acre  (6.9  ha) 
timothy  field  (Buss  and  Hawkins  1939). 

FORAGING:  Major  foods:  Insects  —  especially  grasshop- 
pers and  crickets,  waste  grains  and  seeds  of  grasses  and 
weeds.  Animal  97  percent,  vegetable  3  percent  (McAtee 
1912  in  Bent  1929).  Substrate:  Grasses.  Technigues: 
Robin-like  alternate  running  and  pausing. 

COMMENTS:  Logging  and  small-scale  farming  have  cre- 
ated good  habitat  for  the  Upland  Sandpiper  in  the  North- 
east, enabling  the  bird  to  expand  its  range.  Hayfields 
and  old  pastures  are  favored  nesting  habitat  m  New  York 
State  (Bull  1974:254).  Extensive  plowing  and  cultivating 
has  destroyed  much  habitat  in  the  prairies  of  the  Mid- 
west. Birds  are  decreasing  in  New  Hampshire  and  Mas- 
sachusetts where  they  are  rare,  and  in  Maryland,  where 
uncommon  (lurek  and  Leach  1977). 

Key  REFERENCES:  Bent  1929,  Buss  and  Hawkins  1939. 
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Common  Snipe 

(Gallinago  gallinago) 
A.O.U.  No.  230.0 


Range 


I       I  Breeding 
I       I  Winter 


RANGE:  Breeding:  Most  of  Canada,  s.  to  n.  New  England, 
Pennsylvania,  and  n.  New  Jersey.  Winter:  Coastal  New 
England  to  Virginia  and  inland  to  California,  s.  to  South 
America. 

Relative  Abundance  in  New  England:  Common  (c.  and 

w.  Maine)  to  uncommon  (Vermont)  in  breeding  season. 

HABITAT:  Breeding:  Marshes  with  short  vegetation, 
sedge  bogs,  alder  and  willow  swamps,  pond  margins  and 
lowlands  associated  with  brooks  and  rivers  where  soils 
are  mucky  and  the  vegetation  is  sparse,  wet  meadows. 
Wintering:  Near  coast  at  small  open  creeks,  springs  and 
streams,  marshes,  fallow  fields,  cow  pastures. 

Special  Habitat  Requirements:  Moist  organic  soils. 

Low  scanty  vegetation  for  nest  and  brood  cover.  Bogs, 
swamps.  Large  open  spaces  for  courtship  activities. 

Nesting:  Egg  dates:  April  20  to  June  16,  New  York  (Bull 
1974:242).  Clutch  size:  3  to  5,  typically  4.  Incubation 
period:  18  to  20  days.  Nestling  period:  Less  than  1  day 
(precocial).  Broods  per  year:  1.  Age  at  sexual  maturity:  1 
year.  Nest  site:  Nest  is  concealed  among  grasses  or  other 
vegetation  on  dry  ground,  sometimes  on  a  tussock  of 
grass  or  sedge. 

Territory  Size:  Unknown.  Male  selects  and  defends  an 
area  against  other  snipes.  Size  decreases  as  incubation 
advances.  Defense  ceases  after  chicks  hatch. 

Sample  Densities:  Breeding:  Up  to  17  pairs  per  100  ha 
(247  acres)  on  peatland  in  Newfoundland  (Tuck  1972). 
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Spring:  1 1 .6  birds  per  100  acres  (40  ha)  in  Oregon  H 
garty  and  Arnold  1977).  Winter:  275  birds  per  100  an) 
(40  ha)  in  Florida  (Fogarty  and  Arnold  1977).  ' 

FORAGING:  Major  foods:  Larvae  of  aquatic  insects  (a! : 
50  percent  of  diet),  earthworms  (staple),  snails,  sii.' 
crustaceans,  seeds  of  marsh  plants.  Substrates:  IVj 
shallow  water,  dry  and  wet  grasses,  surfaces  of  m<r 
plants.  Techniques:  Probing,  gleaning.  Preferred  fe ;( 
ing  habitat:  Wmter-marshes  where  taller  vegetation'  J 
back  exposing  bare  mua. 

COMMENTS:  Males  and  females  are  promiscuous.  Erio 
son  (1941)  found  that  animal  matter  accounted  ford 
percent  of  the  contents  of  76  stomachs.  White  and  He'"' 
(1966)  and  Sperry  (1940)  found  animal  matter  in  n  :l 
than  80  percent  of  the  diet.  I 

Key  REFERENCES:  Bent  1927,  Erickson  1941,  Fogarty  i 
Arnold  1977,  Tuck  1972,  White  and  Harris  1966. 


J 


lerican  Woodcock 

ilopax  minor) 


.U.  No.  228.0 


Range 


lE:  Breeding:  Southern  Newfoundland,  s.  Quebec, 
se.  Manitoba,  s.  to  Florida  and  Texas.  Winter: 
hern  New  Jersey  and  the  Ohio  Valley,  s.  to  c.  Florida 
:e.  Texas. 

.nvE  Abundance  in  New   England:    Common 

6e)  to  uncommon.  Rare  in  winter  along  coast. 

irAT:  Breeding:  Moist  woodlands  in  early  stages  of 
:iission,  swamps,  stream  banks,  bogs,  rich  bottom- 
( ,  often  in  thickets  of  alder,  willow  or  maple,  brushy 
}.o  of  woods,  dry  open  woods  and  fields.  Wintering: 
rjentrate  along  rivers  and  streams. 

!(iAL  Habitat  REQUIREMENTS:  Fertile,  moist  soil  that 
uins  earthworms.  Fields  or  small  forest  openings  for 
nhip  activities  and  nocturnal  roosting.  Dense 
uy  swales  for  diurnal  cover. 

3'i^^G:  Egg  dates:  March  24  to  June  17,  New  York  (Bull 
''240).  Clutch  size:  3  to  5,  typically  4.  Incubation 
id:  20  to  21  days.  Nestling  period:  Several  days  (pre- 
;ij).  Broods  per  year:  1.  Age  at  sexual  maturity:  1 
ii'Nest  site:  On  forest  floor  or  abandoned  field  in 
jl' depression  lined  with  a  few  dead  leaves.  Usually 
;ad  within  50  yards  (45.7  m)  of  an  edge.  Hidden  in  a 
"iiy  of  cover  from  grasses  to  young  or  middle-aged 
rcVoods  of  light  to  medium  density  (Owen  1977). 

^FTORY  Size:  Females  do  not  defend  nests.  The  sing- 
J  (lound  of  the  male  may  range  in  size  from  about  0.25 
rep.  1  ha)  to  more  than  100  acres  (40  ha)  (Owen  1977). 


Sample  Densities:  4  to  7  males  per  mile  ( 1 .6  km)  in  New 
Hampshire  and  Maine  singing  ground  surveys  in  1971 
and  1972  (Owen  1977).  5.6  territorial  males  per  100  acres 
(40  ha)  in  brushy  abandoned  farmland  m  Maryland.  1 .5 
territorial  males  per  100  acres  (40  ha)  in  cut  and  burned 
woodland  in  Maryland  (Stewart  and  Robbins  1958: 139). 

FORAGING:  Major  foods:  Earthworms  accounted  for  50  to 
90  percent  of  diet  (Sperry  1940).  Larvae  of  beetles,  flies 
and  other  insects  form  the  balance.  Leaves,  seeds,  and 
fruits  are  occasionally  taken.  Substrates:  Soft  earth, 
mud,  leaf  litter,  dry  grasses.  Technigues:  Probing, 
gleaning.  Preferred  feeding  habitat:  Open  pastures, 
cultivated  fields,  stream  banks. 

COMMENTS:  Males  typically  have  polygynous  mating 
habits.  Courtship  takes  place  only  where  there  are  scat- 
tered woody  plants  1  to  2  feet  (0.3  to  0.6  m)  high,  in  early 
succession  (Sheldon  1967:64).  Estimated  carrying  ca- 
pacity under  best  breeding  conditions  is  about  1  pair  per 
5.5  to  6.0  acres  (2.2  to  2.4  ha)  (Mendall  and  Aldous 
1943). 

Key  REFERENCES:  Bent  1927,  1929,  Mendall  and  Aldous 
1943,  Owen  1977,  Sheldon  1967. 
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Ring-billed  Gull 

(Larus  dehwarensis) 


A.O.U.  No.  054.0 


RANGE:  Breeding:  Alaska  and  Labrador  s.  to  the  Great 
Lakes  and  California.  Winter:  Atlantic  coast  from  Nova 
Scotia  to  Gulf  of  Mexico  and  Mississippi  River  and  major 
tributaries. 

Relative  Abundance  in  New  England:  Common  lo- 
cally. 

Habitat:  Breeding:  Lakes  and  rivers,  open  beaches, 
mudflats  and  harbors.  Wintering:  near  salt  water. 

NESTING:  Egg  dates:  June  20  to  30,  Labrador  (Bent  1921). 
Clutch  size:  2  to  4  usually  3.  Incubation  period:  21  days. 
Broods  per  year:  1.  Nest  height:  On  the  ground,  occa- 
sionally in  low  trees.  Nest  site:  Often  on  lake  islands. 

FORAGING:  Major  foods:  insects,  worms,  grubs,  and 
sometimes  bird  eggs  and  mice;  they  also  scavenge. 

Territory  Size:  Colonial  nester  85,000  pairs  nest  on  an 
island  in  Lake  Ontario  (Bull  and  Farrand  1977:447). 

Key  References:  Bent  1921,  Burleigh  1958. 


Range 


I       I  Breeding 
I       I   Winter 
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rring  Gull 

'US  argentatus) 

).U.  No.  051.0 


Range 


I      I  Breeding 
I      I  Winter 


GE:  Breeding:  Northern  North  American  and  along 
(lAtlantic  coast  as  far  s.  as  North  Carolina.  Winter: 
lag  the  Atlantic  and  Gulf  Coasts. 

;^TivE  Abundance  in  New  England:  Common. 

HTAT:  Breeding:  Mainly  on  islands  m  lakes,  rivers, 
1  estuaries,  also  on  coastal  beaches.  Wintering:  same 
reeding  habitat  except  where  bodies  of  water  freeze 


:  ING:  Egg  dates:  May  4  to  August  8.  Clutch  size:  2  to 
jbically  3.  Incubation  period:  25  to  28  days.  Broods 
r/ear:  1 .  Nest  site:  On  the  ground,  also  on  cliff  ledges, 
iiQccasionally  in  trees. 


GING:  Major  foods:  Fish  and  shell  fish,  offal  from 
sl'pg  boats  and  fish  processing  plants.  They  also 
:cenge  along  shorelines  and  at  garbage  dumps.  Sub- 
r<es:  Surface  and  shoreline  of  bodies  of  water,  land- 


CjMENTS:  In  recent  years  it  has  become  abundant, 
rcably  due  to  the  amount  of  food  available  at  garbage 
a;!ps,  and  has  extended  its  range  southward  along  the 
tlitic  Coast,  often  to  the  detriment  of  colonial  birds 
ic  as  Terns  and  Laughing  Gulls  (Bull  and  Farrand 
)'::445). 
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Great  Black-backed  Gull 

(Larus  marinus) 


A.O.U.  No.  047.0 


Range 

I       I  Breeding 
I       I   Winter 


RANGE:  Breeding:  From  Labrador  to  New  York  along  the 
North  American  East  coast.  Winter:  As  far  s.  as  North 
Carolina. 

Relative  Abundance  in  New  England:  Common. 

HABITAT:  Breeding:  Cliffs  and  on  islands  in  freshwater 
lakes.  Wintering:  Usually  rivers  and  freshwater  lakes 
near  the  coast  and  coastal  islands. 

NESTING:  Egg  dates:  May  through  June.  Clutch  size:  3, 
sometimes  2.  Incubation  period:  27  days.  Nestling  per- 
iod: 42  to  56  days.  Broods  per  year:  1.  Nest  height:  On 
the  ground  on  coastal  islands  or  on  cliff  ledges. 

Territory  Size:  Nests  may  be  solitary  or  in  colonies  of 
various  sizes. 

FORAGING:  Major  foods:  Eggs  and  young  of  seabirds, 
carrion,  and  garbage  from  human  dumps. 

Key  REFERENCES:  Godfrey  1979. 
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unmon  Tern 

'rna  hirundo) 


).U.  No.  070.0 


Range 


EiBreeding:  Alberta  s.  to  Wisconsin  and  e.  to  Lab- 
r;  s.  generally  along  the  coast  to  Louisiana.  Winter: 
ih  Carolina  s.  to  the  Straits  of  Magellan. 

mvE  Abundance  in  New  England:  Abundant  lo- 


\TAT:  Breeding:  Gravelly  and  sandy  beaches,  grassy 
linds,  on  rocky  shores  of  islands  (Harrison  1975:80). 
er:  Coasts  from  southern  limit  of  breeding  range  (on 
Iptic  coast  to  South  Carolina). 

ING:  Egg  dates:  May  through  July.  Clutch  size:  2  or 
ually  3.  Incubation  period:  24  to  26  days.  Nestling 
II )d:  3  to  4  days.  Broods  per  year:  1 .  Nest  site:  Often  a 
t  hollow  in  sand,  shells,  or  pebbles  (Harrison 
80). 

AtoRY  Size:  Nest  m  loose  colonies. 

mGING:  Major  foods:  Small  fish.  Substrates:  Water 
rjce.  Technigues:  Diving  from  air  to  water  surface. 

REFERENCES:  Godfrey  1979,  Harrison  1975. 


213 


Black  Tern 

(Chlidonias  niger) 


A.O.U.  No.  077.0 


Range 


I       I   Breeding 


RANGE:  Breeding:  Southern  Canada  s.  to  Pennsylvania, 
into  w.  New  York  and  Maine.  Winter:  Generally  s.  of  the 
United  States. 

Relative  Abundance  in  New  England:  Locally  com- 
mon. 

HABITAT:  Coastal  and  inland  marshes,  wet  meadows. 

NESTING:  Egg  dates:  May  through  July.  Clutch  size:  3. 
Incubation  period:  21  to  24  days.  Nestling  period:  2  to  3 
days.  Broods  per  year:  1.  Nest  site:  Often  on  islands  of 
rotting,  floating  vegetation.  Eggs  are  often  wet  (Harrison 
1975:78). 

FORAGING:  Major  foods:  Insects,  fish,  and  small  crusta- 
ceans. Substrates:  Over  grasses  and  water.  Techniques: 
Hawking. 

Key  REFERENCES:  Burleigh  1958,  Harrison  1975. 
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)ck  Dove 

)lumba  livia) 
D.U.  No.  313.1 


Range 


teE:  Breeding:  Throughtout  temperate  North  Amer- 
:|Winter:  Same  as  breeding  range. 

•kiivE  Abundance  in  New  England:  Abundant. 

flTAT:  Breeding:  Feral  birds  are  found  m  open  coun- 
^sometimes  near  cliffs  and  ledges  that  have  roosting 
:<  but  are  more  common  near  human  habitations,  es- 
3;ally  cities  and  farms.  Wintering:  Same  as  breeding 
tat. 

EflNG:  Egg  dates:  Throughout  the  year  (Bull 
31:316).  Clutch  size:  1  to  2,  typically  2.  Incubation 
3bd:  17  to  19  days.  Nestling  period:  21  to  28  days, 
rod  per  year:  2  or  3.  Age  at  sexual  maturity:  1  year, 
e  site:  Usually  on  or  in  buildings  or  bridges  or  other 
ic-made  structures  in  semi-dark  cavities.  Rock  Doves 
3  singly  or  in  colonies. 

t-jAGING:  Major  foods:  Seeds  of  weeds  and  grasses, 
r<ns,  bread  crumbs,  and  other  human  handouts.  Sub- 
res:  Pavement,  sparsely  vegetated  ground.  Tech- 
ic  es:  Gleaning.  Preferred  feeding  habitat:  Sidewalks 
n  parking  lots  in  cities,  city  parks,  cultivated  fields, 
aielands. 

.1 

'UMENTS:  Rock  Doves  prefer  to  roost  in  groups  in  areas 

iclare  sunny  and  sheltered  from  winds.  Believed  to 

icB  for  life. 

E^EFERENCES:  Forbush  1929,  Goodwin  1977. 
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Mourni. 

(Zenaida  macroura) 


A.O.U.  No.  316.0 


RANGE:  Breeding:  Central  Maine,  New  Hampshire,  Ver- 
mont and  New  York,  w.  to  British  Columbia,  s.  to  the 
Bahamas  and  Mexico.  Winter:  Southern  Maine,  New 
Hampshire  and  Vermont,  w.  to  Oregon,  s.  to  Central 
America. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Breeding:  Open  mixed  woodlands  and  wood- 
land edges,  evergreen  plantations,  orchards  and  farm- 
lands, suburbs,  cities.  Avoids  dense  forests  and  high  ele- 
vations (mountains).  Birds  nest  most  frequently  in  agri- 
cultural and  residential  areas.  Wintering:  Similar  to 
breeding  habitat. 

Special  Habitat  Requirements:  Open  land  with  bare 

ground  that  produces  adequate  food  (seeds). 

Nesting:  Egg  dates:  March  9  to  September  28,  New  York 
(Bull  1974:320).  Clutch  size:  1  to  3,  typically  2.  Incuba- 
tion period:  13  to  14  days.  Nestling  period:  12  to  14  days. 
Broods  per  year:  2  or  more  (as  many  as  6  clutches  per 
season  in  temperate  areas  (Keeler  1977)  ).  Age  at  sexual 
maturity:  1  year.  Nest  height:  to  50  feet  (15.2  m),  typi- 
cally 10  to  25  feet  (3.0  to  7.6  m).  Nest  site:  Often  in  a 
coniferous  tree.  Also  in  tangles  of  shrubs  or  vines.  Occa- 
sionally uses  old  nest  of  other  bird  to  support  its  twig  plat- 
form. Nest  is  typically  placed  on  a  horizontal  limb.  Soli- 
tary or  loosely  colonial.  DeGraaf  (1975:29)  found  conif- 
erous vegetation  0  to  35  feet  (10.7  m)  high  important  to 
Mourning  Dove  occurrence. 


Range 


Sample  Densities:  Relative  densities  of  breeding  Mo 
ing  Doves  based  on  the  mean  number  heard  per  20' 
(32  km)  survey  route:  0  to  9.9  birds — Maine,  New  H 
shire,  Vermont,  w.  Pennsylvania,  e.  Ohio,  West  Vir 
(Keeler  1977);  10.0  to  29.9  birds— Massachusetts,  R 
Island,  Connecticut,  New  Jersey,  e.  Pennsylv 
Maryland  (Keeler  1977);  30.0  to  59.9  birds— w. 
(Keeler  1977).  76  pairs  per  square  mile  (29  pairs/kr 
favorable  habitat  in  North  Dakota  (Stewart  and  Kai 
1972). 


Foraging:  Major  foods:  Weed  seeds  and  waste  grc  i ; 
agriculture,  occasionally  takes  small  snails.  Substn" 
Open,  bare  ground;  short  grasses.  Techniques:  Wa  'h 
and  ground  gleaning.  Preferred  feeding  habitat:  C  i'- 
vated  fields. 

COMMENTS:  Pair  bond  is  usually  life-long  monog  I 
Birds  generally  increase  their  range  and  numbers  i  i  ■ 
eas  with  secondary  growth,  cultivated  fields  and  ^• 
tures  (Goodwin  1977:206). 

Key  REFERENCES:  Goodwin  1977,  Hanson  and  Koi  ;j£ 
1962,  Keeler  1977,  Lehner  1965. 
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ick-billed  Cuckoo 

■2cyzus  erythropthalmus) 


).U.  No.  388.0 


$E:  Breeding:  Prince  Edward  Island,  w.  to  se.  Al- 
,  s.  to  South  Carolina.  Winter:  nw.  South  America. 

nvE  Abundance  in  New  England:  Uncommon. 

TAT:  Breeding:  Brushy  pastures,  shrubby  hedge- 
\|at  edges  of  fields,  dry,  open  upland  woods  and 

)ES. 

;al  Habitat  Requirements:  Low,  dense,  shrubby 

ation. 

NG:  Egg  dates:  May  20  to  August  28,  New  York 
ijl974:325).  Clutch  size:  2  to  5,  typically  2  to  4.  Incu- 
tin  period:  14  days.  Nestling  period:  7  to  9  days 
jq  perch  on  branches,  unable  to  fly).  Age  at  first 
jj:  Unknown.  Age  at  sexual  maturity:  1  year.  Nest 
icjit:  2  to  20  feet  (0.6  to  6.1m),  typically  4  to  6  feet  ( 1 .2 
Ij  m).  Nest  site:  Usually  low  in  shrub  or  on  branch  of 
c|uous  or  coniferous  tree,  well  concealed  among  the 
i\|s. 


Range 


Foraging:  Major  foods:  Caterpillars  (staple);  also  eats 
beetles,  grasshoppers,  crickets,  and  other  insects;  is 
fond  of  fleshy  fruits.  Substrates:  Upper  and  lower  leaf 
surfaces.  Technigue:  Leaf  gleaning. 

Comments:  The  feeding  habits  of  the  Yellow-billed  and 
Black-billed  Cuckoos  appear  to  be  similar.  Black-billed 
Cuckoos  seem  to  use  extensive  woodlands  more  than 
Yellow-billed  Cuckoos  do  (Pough  1949:5). 

Key  REFERENCES:  Bent  1940,  Miller  1934,  Spencer  1943. 
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Yellow-billed  Cuckoo 

(Coccyzus  americanus) 


A.O.U.  No.  387.0 


Range 


RANGE:  Breeding;  New  Brunswick,  w.  to  British  Colum- 
bia, s.  to  the  Florida  Keys,  Gulf  Coast,  and  Mexico.  Win- 
ter: South  America. 

Relative  Abundance  in  New  England:  Uncommon. 

Habitat:  Breeding:  Open  woods,  overgrown  weedy 
fields,  roadsides,  abandoned  orchards,  streambanks 
with  dense  thickets,  brushy  pastures  with  small  trees  and 
vines.  Seldom  seen  at  high  elevations. 

Special  Habitat  Requirements:  Low,  dense,  shrubby 
vegetation. 

Nesting:  Egg  dates:  May  26  to  August  19,  New  York 
(Bull  1974:324).  Clutch  size:  1  to  5,  typically  3  or  4.  Incu- 
bation period:  About  14  days.  Nestling  period:  7  to  9 
days  (young  perch  on  branches,  unable  to  fly).  Age  at 
first  flight:  Unknown.  Broods  per  year:  Probably  1 .  Age 
at  sexual  maturity:  1  year.  Nest  height:  2  to  20  feet  (0.6  to 
6.1  m),  typically  4  to  10  feet  (1.2  to  3.0  m).  Nest  site: 
Prefers  to  nest  in  thick  bushes  overgrown  with  grape 
vines  or  in  trees  on  horizontal  limbs.  Nest  is  usually  well 
concealed  by  surrounding  foliage. 

Sample  Densities:  8  territorial  males  per  100  acres  (40 
ha)  in  upland  oak  forest  in  Maryland.  6  territorial  males 
per  100  acres  (40  ha)  in  floodplain  forest  in  Maryland.  4 
territorial  males  per  100  acres  (40  ha)  in  hedgerows,  ac- 
tive and  abandoned  farmland  in  Maryland  (Stewart  and 
Robbins  1958:177). 


FORAGING:  Major  foods:  Caterpillars  (staple)  and 


J. 


insects;  many  kinds  of  fruits  such  as  grapes,  mulbe-'  ;s 
and  elderberries.  Substrates:  Upper  and  lower  lee  ')r 
faces.  Technigue:  Leaf  gleaning. 


Comments:  Freguently  consumes  larvae  of  gypsy 
tent  caterpillar,  and  fall  webworm.  Parasitism  is 
common  practice  as  it  is  in  the  European  Cuckoo. 

Key  References:  Bent  1940,  Preble  1957. 
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)mmon  Barn-Owl 

to  alba) 


:).U.  No.  365.0 


Range 


E:  Breeding:  Mainly  coastal  s.  New  England,  w.  to 
>h  Columbia,  s.  Winter:  Same  as  breeding  range  ex- 
that  many  of  the  northern  birds  migrate  s.  for  the 
rfer. 

liTiVE  Abundance  in  New  England:  Rare  and  local 

ader  (Vermont,  Massachusetts).  Rare  in  winter. 

UTAT:  Breeding:  Almost  anywhere  in  open  country 
t'^refers  vicinity  of  farms  and  villages.  Avoids  wood- 
1^  and  higher  elevations.  Wintering:  Same  as  breed- 
abitat. 

diAL  Habitat  Requirements:  Abundant  supply  of  ro- 

;  for  food.  Barns,  silos,  deserted  buildings,  cavities 
cijvered  duck  blinds  for  nesting. 

NG:  Egg  dates:  February  to  December.  Peak:  April 
,e,  New  York  (Bull  1974:328).  Clutch  size:  3  to  1 1 , 
slally  5  to  7.  Incubation  period:  32  to  34  days  (Harri- 
n.975).  Nestling  period:  50  to  60  days.  Broods  per 
a  1  or  2.  Double-brooded  in  s.  New  York  (Bull 
71:328).  Age  at  sexual  maturity:  1  year.  Nest  site: 
iiip,  abandoned  buildings,  silos,  tree  cavities,  church 
s^les,  and  artificial  nest  sites  such  as  bird  houses,  bas- 
ti'iand  barrels.  Also  nests  in  burrows  in  cliffs  or  banks. 


)IIGING:  Major  foods:  Rodents  (especially  mice)  are 

3s;  also  takes  other  small  mammals  and  occasionally 

small  birds.  Substrates:  Meadow  grasses.  Tech- 

s:  Diving  and  grasping,  guartering  low  (a  few  me- 

,bove  ground).  Preferred  feeding  habitat:  Marshes, 


^1  Permanent 
[      I  Breeding 


meadows,  fields,  barnyards,  brushy  areas,  garbage 
dumps  that  attract  rodents. 

COMMENTS:  Birds  are  nocturnal,  roosting  by  day  and 
hunting  by  night,  hence,  they  are  seldom  observed  even 
in  thickly  settled  towns  and  cities.  Barn-Owls  have  been 
observed  roosting  in  cedar  groves  (Georgia)  and  pine 
plantations  (Michigan).  Breeding  is  irregular,  depend- 
ing on  availability  of  food.  Wallace  (1948)  in  Michigan 
found  that  80  to  90  percent  of  diet  consisted  of  meadow 
mice  (Microtus). 

Key  REFERENCES:  Bent  1938,  Stewart  1952,  Wallace  1948. 
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Eastern  Screech-Owl 

(Otus  asio) 


'I' 


A.O.U.  No.  373.0 


Range 


RANGE:  Breeding:  New  Brunswick,  w.  to  s.  Alaska,  s.  to 
the  Florida  Keys  and  c.  Mexico.  Winter:  Same  as  breed- 
ing range. 


Relative  Abundance  in  New  England: 

(Massachusetts)  to  rare  (Maine). 


Uncommon 


HABITAT:  Breeding:  Shade  trees  in  towns,  orchards, 
small  woodlots,  and  open  woodlands,  Wintering:  Same 
as  building  habitat. 

Special  Habitat  Requirements:  Cavities  for  nesting  and 

roosting  in  trees  with  a  minimum  d.b.h.  of  12  inches 
(30.5  cm)  (Thomas  etal.  1979). 

Nesting:  Egg  dates:  March  23  to  May  1 1 ,  New  York  (Bull 
1974:329).  Clutch  size:  3  to  7,  typically  4  or  5.  Incubation 
period:  21  to  30  days.  Nestling  period:  About  30  days. 
Broods  per  year:  1.  Age  at  sexual  Maturity:  1  year  (a 
small  percentage  breed  at  2  years  of  age).  Nest  height:  5 
to  50  feet  (1 .5  to  15.2  m),  typically  5  to  30  feet  (1 .5  to  9. 1 
m).  Nest  site:  Natural  cavities  and  abandoned  wood- 
pecker holes,  especially  those  of  the  Flicker  and  Pileated 
Woodpecker.  Cavities  are  also  used  for  roosting  and  ca- 
ching food. 

Territory  Size:  Variable.  Adjacent  territories  are  usu- 
ally separated  by  a  nondefended  area  (Burton 
1973:101). 


Sample  Densities:  1  pair  per  2.5  square  miltes  ( 1  pai 
km  )  in  Michigan  (Craighead  and  Craighead  1969:!'l. 
1  pair  per  4  square  miles  (1  pair/ 10. 4  km^)  m  Wyojij; 
(Craighead  and  Craighead  1969:215).  ( 

Foraging:  Major  foods:   Rodents  (especially  me. 
m.ice)  and  insects  are  staples;  crayfish,  snails,  rep 
amphibians,  birds,  and  fish  are  also  taken.  Substi 
Forest  floor,  meadow  grasses.  Techniques:  Swoc 
andpounching.  Preferred  feeding  habitat:  Grassy  oj 
ings  among  widely  spaced  trees,  open  fields,  meadi 
or,   m  New  England,   along  wooded  field  margir  • 
streams. 

COMMENTS:  Nocturnal  feeders.  Cavities  and  nest  b 
are  used  by  the  owls  during  winter  months  as  fee'l 
stations  (food  caches).  The  birds  are  opportunistic p 
ators,  generally  consuming  animal  forms  most  rei 
available.  May  have  historically  occupied  most  of  m 
ern  New  England,  now  rarely  found  in  southern  "J' 
Hampshire  (C.  Anderson,  personal  communication 

Key  References:  Bent  1938,  Van  Camp  and  Henny  1 
Earhart  and  Johnson  1970. 


•I 


' 
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^a\  Horned  Owl 

)o  virginianus) 


U.  No.  375.0 


Range 


-E:  Breeding:  Northern  tree  limit  m  Canada,  s.  to  s. 
II  America.  Winter:  Same  as  breeding  range. 

.  rivE  Abundance  in  New  England:  Locally  common 

ibommon. 

E|~AT:  Breeding:  Deep  woods  remote  from  populated 
c,  large  farm  woodlots,  often  m  deep  swamps  near  a 
li  stream  or  woodland  pond.  Mixed  countryside  of 
2(  and  fields.  Wintering:  Same  as  breeding  habitat. 


\i  Habitat  Requirements:    Large 

j  nests  or  large  cavities  for  nesting. 


abandoned 


SNG:  Egg  dates:  January  28  to  April  18,  New  York 
i  1974:331).  Clutch  size:  1  to  3,  typically  2.  Incuba- 
n|eriod:  28  to  35  days  (various  reports  of  28,  30,  and 
d}/s).  Nestling  period:  40  to  45  days.  Broods  per  year: 
ip  at  sexual  maturity:  2  years  (about  25  percent 
3f^  when  1  year  old).  Nest  height:  30  to  70  feet  ( 1 . 1  to 
'in).  Nest  site:  Commonly  uses  the  old  nest  of  a  large 
duch  as  heron,  crow,  or  hawk.  Also  nests  in  large 
tipl  cavities  in  trees  and  on  ledges. 


^Le  Densities:  1  pair  per  5.3  sguare  miles  (1  pair/ 
.'^ikm^)  in  Michigan  (Craighead  and  Craighead 
3!214).  1  pair  per  3  sguare  miles  (1  pair/7.8  km^)  in 
('(jning  (Craighead  and  Craighead  1969:215).  1  pair 
rll  square  miles  (1  pair/2.8  km^)  m  Kansas.  Opti- 
habitat  probably  supports  from  1  to  3  pairs  per 
e  mile  (0.4  to  1  pair/km^  (Baumgartner  1939).  1 
iriier  4.4  square  miles  (1  pair/1 1 .4  km^)  in  deciduous 
lo.and  in  New  York  (Hagar  1957). 


Foraging:  Major  foods:  Lagomorphs  and  rodents  are 
staple  foods;  other  prey  includes  birds,  small  carnivo- 
rous mammals,  reptiles.  Substrate:  Forest  floor.  Tech- 
niques: Silent  approach  to  prey  via  silent,  direct,  rapid 
flight,  swooping,  and  pouncing.  Preferred  feeding  habi- 
tat: Sometimes  leaves  woodlands  to  hunt  over  meadows 
and  salt  marshes. 

Comments:  Crepuscular  hunter.  Extensive  wooded  ar- 
eas with  mature  trees  are  preferred  over  small  woodlots 
with  second-growth  trees.  Birds  may  have  become  more 
tolerant  of  human  activity  and  occasionally  are  seen  at 
parks  in  cities  and  towns. 

Key  References:  Bent  1938,  Earhart  and  Johnson  1970, 
Forbush  1929. 
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Snowy  Owl 

(Nyctea  scandiaca) 
A.O.U.  No.  376.0 


Range 


I       I   Win 


ter 


-c 


RANGE:  Breeding:  Arctic  tundra  n.  of  the  tree  line  in  n. 
hemisphere.  Winter:  As  far  s.  as  n.  New  York,  Vermont, 
New  Hampshire,  and  Maine,  occasionally  occurs  s.  to  n. 
Alabama  and  Georgia. 

Relative  Abundance  in  New  England:  Birds  move  s. 

periodically  in  response  to  crash  of  lemming  population, 
otherwise,  rare  in  the  Northeast. 

HABITAT:  Open  areas  along  coast,  including  areas  along 
airport  runways. 

FORAGING:  Major  foods:  Lemmings,  other  small  mam- 
mals and  small  birds.  Substrate:  snow-covered  fields,  in- 
land and  coastal  marshes.  Technigues:  Hawking,  hover- 
ing, pouncing. 

Key  REFERENCES:  Bent  1968,  Burton  1973. 
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orthern  Hawk-Owl 

urnia  ulula) 


O.U.  No.  377.0 


NGE:  Breeding  Boreal  forest  of  n.  fiemisphere.  Win- 
:  same  as  breeding  range. 


Range 


I       I  Win 


ter 


Irregular  winter  range 


^ijLATivE  Abundance  in  New  England:  Rare.  Winter: 
I'casionally  trickles  down  into  northeastern  states. 

BITAT:  Coniferous  forest. 


PLACING:  Major  foods:  Small  mammals,  and  small  to 
tikdium birds.  Substrate:  ground.  Technigue:  Hovering 
aid  pouncing. 

fC'/ REFERENCES:  Bent  1938,  Hausman  1966. 
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Barred  Owl 

(Strix  varia) 


A.O.U.  No.  368.0 


Range 


RANGE:  Breeding:  Newfoundland,  w.  to  Alberta,  s.  to 
Florida  and  the  Gulf  Coast.  Winter:  Same  as  breeding 
range. 

Relative  Abundance  in  New  England:  Uncommon  and 

scattered. 

Habitat:  Breeding:  Low,  wet  deep  woods,  heavily 
wooded  swamps  often  near  open  country  where  it  may 
hunt  for  food.  Frequently  uses  mixed  or  coniferous 
woods  for  nesting  and  roosting.  Prefers  mature  oak 
woods  for  nesting  and  feeding  (Hardin  and  Evans  1977). 
Wintering:  In  times  of  food  shortage,  birds  often  migrate 
south  in  search  of  food. 

Special  Habitat  Requirements:  Cool,  damp  lowlands, 

large  trees  with  cavities  for  nesting.  Minimum  d.b.h.  of 
suitable  trees  is  20  inches  (50.8  cm)  (Thomas  et  al.  1979). 

NESTING:  Egg  dates:  March  23  to  May  3,  New  York  (Bull 
1974:334).  Clutch  size:  2  to  4,  typically  2  or  3.  Incubation 
period:  28  to  33  days.  Nestling  period:  28  to  35  days. 
Broods  per  year:  1.  Nest  height:  To  80  feet  (24.4  m).  Nest 
site:  Typically  in  a  large  natural  cavity  in  a  dead  tree. 
Where  cavities  are  scarce,  it  may  use  old  bird  or  squirrel 
nests.  In  New  York,  owls  often  roost  in  dense  stands  of 
hemlock  or  pines  (Bull  1974:333). 

Home  Range:  Average  size  for  9  owls  was  565  acres 
(228.7  ha)  (range  213  to  912  acres  (86.2  to  369.2  ha)  )  m 
deciduous  woodland— open  field— marsh  habitat  in 
Minnesota  (Nlcholls  and  Warner  1972). 


Sample  Densities:  3  pairs  per  36  square  miles  (3  pij 
93.2  km^)  in  extensive  deciduous  woodlots  in  Mich  fci 
(Craighead  and  Craighead  1969:92).  0.5  pair  pei  ,J 
acres  (40  ha)  in  lowland  forest  in  Maryland  (Stewar  oi 
Robbm  1958:  180). 

FORAGING:  Major  foods:  Mice  (staple)  and  other  r 
mammals,   frogs,   birds,   insects,   crayfish.   Substn 
Forest  floor,  meadow  grasses.  Techniques:  Swoc^ji 
and  pouncing.  Preferred  feeding  habitat:  Openf^s 
surrounded  by  woodlaiid. 

COMMENTS:   Barred  Owls  are  nocturnal  hunters 
birds  with  broods  may  hunt  during  daylight  hours. 


Key  References:  Bent  1938,  Errington  and  McDcr 
1937,  Forbush  1929. 
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eat  Gray  Owl 

'X  nebulosa) 
).U.  No.  370.0 


Range 


In  winter,  rare  east 
to  Nova  Scotia  and 
soutti  to  Iowa,  Great 
Lake  States  and  New 
England  in  invasion 
years 


GE:  Breeding:  Boreal  forest  throughout  the  n.  hemi- 
Te.  Winter:  Same  as  breeding  range. 

•kiivE  Abundance  in  New  England:  Rare.  May  in- 

1'^  the  Northeastern  United  States  in  large  numbers 
n.n  the  snow  is  deep  and  food  is  in  low  supply  farther 


fflTAT:  While  wintering  in  settled  parts  of  the  country, 
iibus  woodland  types,  frequently  deciduous  are  used. 
fip  hunts  meadow  mice  in  open  fields  using  fence 
jfe,  low  trees,  shrubbery,  and  wooded  edges  as  look- 
li  (Godfrey  1979:217) 

dIKginG:  Major  foods:  Small  mammals,  small  birds. 
trate:  Ground.  Technique:  Swooping  and  pounc- 
.dPreferred  feeding  habitat:  Meadows. 

£■  References:  Burton  1973,  Godfrey  1979. 
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Long-eared  Owl 

(Asio  otus) 


A.O.U.  No.  366.0 


RANGE:  Breeding:  Newfoundland,  Quebec,  w.  to  British 
Columbia,  s.  to  Virginia  and  Arkansas.  Winter:  Central 
Maine  w.  to  British  Columbia,  s.  to  Florida  and  c.  Mex- 


ico. 


Relative  Abundance  in  New  England:   Uncommon 

(Maine)  to  rare  (Massachusetts)  m  breeding  season.  Un- 
common in  winter. 

HABITAT:  Breeding:  Deciduous  or  coniferous  (conifer- 
ous preferred)  and  open  or  dense  woodlands,  wooded 
parks,  sometimes  in  small  woodlots.  Wooded  swamps, 
evergreen  plantations.  Wintering:  Birds  roost  deep 
within  groves  of  evergreens  that  may  be  several  miles 
from  extensive  forest. 

Special  Habitat  Requirements:  Dense  vegetation  for 

nesting  and  roosting  cover. 

NESTING:  Egg  dates:  March  21  to  May  23,  New  York  (Bull 
1974:336).  Clutch  size:  3  to  8,  typically  4  to  5.  Incubation 
period:  About  28  days.  Age  at  first  flight:  23  to  24  days. 
Broods  per  year:  I .  Nest  site:  Often  in  old  crow,  hawk,  or 
squirrel  nest,  sometimes  in  natural  tree  cavities  or  on  top 
of  broken  stubs.  Rarely  on  ground  or  ledges. 

Sample  DENSITIES:  1  pair  per  37  square  miles  (1  pair/95.8 
km^)  in  Michigan.  1  pair  per  4  square  miles  (1  pair/10.4 
km2)  in  Wyoming  (Craighead  and  Craighead  1969:212, 
215).  1  pair  per  0.1  to  0.4  square  mile  (1  pair/0.3  to  1.0 
km2)  in  Wyoming  (Craighead  and  Craighead  1969:264). 
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Range 


^H  Permanent 
I       I  Breeding 


FORAGING:  Mice  (staple)  and  other  small  mammals, l4 
tiles,  amphibians,  insects,  occasionally  takes  i  ijl 
birds.  Substrates:  Forest  floor,  meadow  grasses.  1i 
niques:  Swooping  and  pouncing.  Preferred  feel; 
habitat:  Both  wooded  and  open  country.  j 

COMMENTS:  Birds  are  gregarious  m  winter  with  floc'Jt 
5  to  25  occupying  communal  roosts  (Pough  1949  !. 
Their  quiet  and  nocturnal  habits  make  them  diffici  I'l 
observe  in  all  seasons.  I 

Key  REFERENCES:  Armstrong  1958,  Bent  1938,  For) 
1929. 


3rt-eared  Owl 

)  flammeus) 


U.  No.  367.0 


Range 


^H  Permanent 
I       I  Breeding 
I       I   Winter 


Localized  breeding. 
Cape  Cod 


ii:  Breeding:  Arctic,  s.  to  New  Jersey,  Ohio  and  c. 
rnia.  Winter:  Massachusetts,  Ohio,  s.  British  Co- 
fa,  s.  to  Central  America. 

fiVE  Abundance  in  New  England:  Uncommon  m 

Eal  but  occasionally  locally  common  along  coast  in 
;,mg  season.  Winters  locally  throughout. 


T:  Breeding:  Open  grasslands,  plains,  marshes, 
i.  Wintering:  Same  as  breeding  habitat  generally 
^ring  to  winter  in  localities  with  little  or  no  snow. 

:al  Habitat  Requirements:  Extensive  open  grass- 

IWith  abundant  rodents. 


G:  Egg  dates:  April  12  to  May  19,  New  York  (Bull 
1538).  Clutch  size:  4  to  9,  typically  5  to  7.  Incubation 
(1:  About  21  days.  Age  at  first  flight:  About  28  days. 
:  ig  period:  12  to  16  days.  Broods  per  year:  1 .  Nest 

'n  the  ground  in  clumps  of  weeds  or  grasses;  rarely 

LfOWS. 

'.  ORY  SIZE:  73.9  to  121 .4  ha  ( 182.5  to  299.8  acres)  in 
33  and  rushes  in  New  York  (Clark  1975:43). 

/iING:  Major  foods:  Mice,  insects,  occasionally 
I;  Substrates:  Grass — fields,  dunes.  Techniques: 
'  ng,  hovering,  and  pouncing. 


Comments:  In  winter,  birds  tend  to  roost  m  groups  in 
open  field  or  close  to  ground  in  conifers  or  brush  if  snow 
is  deep.  Birds  often  hunt  by  day  (especially  dawn  and 
dusk)  and  depend  almost  totally  on  rodents. 

Key  References:  Bent  1939,  Clark  1975,  Short  and 
Drew  1962,  Stegeman  1957. 
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Boreal  Owl 

(Aegolius  funereus) 


A.O.U.  No.  371.0 


RANGE:  Breeding:  Boreal  forests  of  western  hemi- 
sphere. Winter:  same  as  breeding  range. 

Relative  Abundance  in  New  England:  Occasionally 

winters  in  northeastern  border  states. 

HABITAT:  Mixed  hardwoods  and  coniferous  forests. 

FORAGING:  Major  foods:  Small  mammals  and  small 
birds.  Substrate:  Forest  floor.  Technique:  Swooping  and 
pouncing. 

Key  Reference:  Burton  1973. 


Range 


I       I  Winter 


Irregular  winM 


228 


thern  Saw-whet  Owl 

olius  acadicus) 


U.  No.  372.0 


Range 


I'E:  Breeding:  Nova  Scotia,  w.  to  se.  Alaska,  s.  to  c. 
(jnd  s.  New  England.  Breeds  in  the  mountains  from 
■■and  to  Missouri.  Winter:  Regularly  s.  to  Virginia 
ksually  to  s.  California. 

nvE  Abundance  in  New  England:  Uncommon. 

3AT:  Breeding:  Uses  a  variety  of  habitats,  mclud- 
if)odlots,  roadside  shade  trees,  coniferous  and  de- 
ibs  forests.  Swampy  areas  in  deep  conferous  forests 
Preferred  over  dry  deciduous  woods  (Pough 
923).  Mature  mixed  forests  with  scattered  dead  trees 
fsferred  nesting  habitats  (Angell  1974).  Wintering: 
6'  deep  snow  makes  food  unavailable,  birds  may 
A3,  m  search  of  prey.  Birds  roost  in  conifers  at  edge 
rarior  of  extensive  woodlands.  Also  in  coniferous 
:kts  in  parks  and  isolated  pines. 

CkL  Habitat  Requirements:  Cavity  m  tree  with  a 

lijum  d.b.h.  of  12  inches  (30.5  cm)  (Thomas  et  al. 
9 


Sample  Densities:  1  bird  per  1 .86  sguare  miles  ( 1  bird/ 
4.8  km^)  in  spruce-fir  in  mountains  of  North  Carolina 
(Simpson  1972).  Maximum  1  pair  per  40  ha  (100  acres) 
(Hardin  and  Evans  1977). 

FORAGING:  Major  foods:  Mainly  small  mammals — espe- 
cially mice,  young  sguirrels,  shrews,  chipmunks;  also 
takes  insects  and  occasionally  small  birds.  Substrate: 
Forest  floor.  Technigues:  Swooping  and  pouncing. 

Comments:  Saw-whet  Owls  hunt  and  roost  close  to  the 
ground.  They  are  nocturnal  and  so  are  seldom  seen. 

Key  References:  Bent  1938,  Mendall  1944,  Randle  and 
Austing  1952. 


njG:  Egg  dates:  March  31  to  June  11,  New  York 
;ll!974:340).  Clutch  size:  4  to  7,  typically  5  or  6.  Incu- 
id  period:  21  to  28  days.  Broods  per  year:  1  (Terrill 
II  Nest  height:  14  to  60  feet  (4.3  to  18.3  m).  Typically 
:opfeet  (6.1  to  12.2  m).  Nest  site:  Usually  m  cavity  of 
icjree.  Prefers  old  deserted  Woodpecker  holes,  es- 
:i'ly  those  of  Flickers.  Birds  accept  nest  boxes  with  a 
eipf  straw  or  sawdust  inside. 

imIRangE:  Approximately  350  acres  (141.7  ha)  in 
irsota  (Simpson  1972). 
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Common  Nighthawk 

(Chordeiles  minor) 


A.O.U.  No.  420.0 


RANGE:  Breeding:  Newfoundland,  Quebec,  w.  to  s.  Yu- 
kon, s.  to  the  Gulf  States  and  n.  Mexico.  Winter:  South 
America. 

Relative  Abundance  In  New  England:  Locally  com- 
mon to  rare. 

HABITAT:  Breeding:  Open  areas  such  as  plowed  fields, 
gravel  beaches,  barren  areas  with  rocky  soil,  railroad 
right-of-ways,  large  woodland  clearings,  cities.  Nesting 
in  cities  restricted  to  gravel  roofs.  Most  Massachusetts 
birds  nest  on  gravel  roofs. 

NESTING:  Egg  dates:  May  25  to  July  25,  New  York  (Bull 
1974:345).  Clutch  size:  1  or  2,  typically  2.  Incubation 
period:  19  days.  Age  at  first  flight:  About  3  weeks. 
Broods  per  year:  1  or  2.  Age  at  sexual  maturity:  1  year. 
Nest  site:  Builds  no  nest.  Lays  eggs  on  bare  ground  usu- 
ally on  gravel  or  partially  vegetated  soil,  roof  tops;  al- 
ways in  open. 

Territory  Size:  Armstrong  (1965)  found  that  territories 
coincided  with  breeding  home  ranges  m  Michigan  (see 
Home  Range). 

Home  Range:  4.  l  to  22.8  ha  ( 10. 1  to  56.3  acres)  (aver- 
age 10.4  ha  (25.7  acres))  per  pair  in  Michigan  (Arm- 
strong 1965). 

Sample  Densities:  13  birds  per  130  ha  (321.1  acres)  in 
Michigan  (Armstrong  1965). 
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FORAGING:  Major  foods:  Flying  insects,  especially!^ 
ing  ants,  mosquitos,  moths,  grasshoppers.  Substi  i' 
Air.  Technique:  Air  screening.  [ 

COMMENTS:  Birds  are  mainly  crepuscular  and  noctu  i 
but  occasionally  feed  during  the  day.  Numbers  see  i 
be  declining  in  New  Hampshire  (C.  Anderson,  pers'  r 
communication). 

Key  References:   Armstrong    1965,    Bent    1940,  :i 

1963. 

I 


lip-poor-will 

ohmulgus  vociferus) 


U.  No.  417.0 


Range 


IE:  Breeding:  Nova  Scotia  and  s.  Quebec,  w.  to  c. 
Hchewan,  s.  to  e.  Virginia  (coast),  Alabama,  Geor- 

lountains),  and  Texas.  Winter:  South  Carolina,  w. 

Gulf  States  and  s. 

.."IVE  Abundance  in  New  England:  Locally  com- 

rjo  uncommon. 

AT:  Breeding:  Dry,  open,  predominantly  decidu- 
■Qodlands — often  with  small  to  medium  trees  of 

ebak,  and  beech.  Less  common  breeder  in  mature 

3;,3;  avoids  mountains. 


G:  Egg  dates:  May  16  to  June  30,  New  York  (Bull 
4344).  Clutch  size:  1  or  2,  typically  2.  Incubation 
i',d:  20  days.  Broods  per  year:  1  or  2  (Bull  1974:344). 
5;t  sexual  maturity:  1  year.  Nest  site:  Builds  no  nest, 
jare  laid  on  well-drained  ground  in  the  open  or  un- 

bush.  Often  among  trees  at  edge  of  clearing  or 


1H(ORYSizE:  14.9  acres  (6  ha),  25.5  acres  (11.1  ha), 
1  9  acres  (2.8  ha)  in  oak,  hickory,  elm  woodlands  in 
-.;,s  (Fitch  1958). 


tnd 


E  Densities:  1.4  territorial  males  per  100  acres  (40 
upland  forest  and  brush  habitat  in  Maryland  (Ste- 
Robbins  1958:184). 


FORAGING:  Major  foods:  Mainly  flying  insects  but  occa- 
sionally takes  crickets,  ants,  and  beetles  from  the  ground 
(Bent  1940).  Substrates:  Air,  leaf  litter.  Technique:  Air 
screening. 

Key  References:  Bent  1940,  Raynor  1941. 
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Chimney  Swift 

(Chaetura  pelagica) 


A.O.IJ.  No.  423.0 


Range 


RANGE:   Breeding:  Southern  Canadian  provinces,  s. 
Florida  and  the  Gulf  Coast.  Winter:  South  America. 


to 


Relative  Abundance  in  New  England:  Abundant. 

Habitat:  Breeding:  The  vicinity  of  buildings  in  towns, 
cities,  farms. 

Special  Habitat  Requirements:  Chimneys. 

Nesting:  Egg  dates:  May  30  to  July  27,  New  York  (Bull 
1974:347).  Clutch  size:  3  to  6,  typically  4  or  5.  Incubation 
period:  18  to  21  days.  Nestling  period:  1  or  2  days  (able  to 
crawl  out  of  nest  but  unable  to  fly).  Broods  per  year:  1. 
Age  at  sexual  maturity:  1  year.  Nest  site:  Formerly 
nested  in  hollow  trees  but  has  adapted  to  chimneys,  silos, 
building  walls,  rafters,  airshafts,  old  wells.  At  Kent, 
Ohio,  birds  typically  nested  in  ventilation  shafts  at  an 
average  depth  of  about  20  feet  (6  m)  (Dexter  1977).  Soli- 
tary or  colonial  nesters. 

Sample  Densities:  0.6  pair  per  100  acres  (40  ha)  in 
mixed  forest,  brush  and  field,  and  near  buildings  with 
chimneys  (Stewart  and  Robbins  1958: 187). 

Foraging:  Major  foods:  Flying  insects.  Substrate:  Air. 
Technigue:  Air  screening. 

Key  References:  Bent  1940,  Dexter  1977,  Fischer  1958. 
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by-throated  Hummingbird 

hilochus  colubris) 


.U.  No.  428.0 


VI:  Breeding:  Nova  Scotia,  w.  to  s.  Alberta,  s.  to 
a  and  Texas.  Winter:  Mexico  and  Central  Amer- 


ivE  Abundance  in  New  England:  Common. 

AT:  Breeding:  Mixed  woodlands,  shade  trees  in 
ntial  landscapes,  orchards.  Often  near  streams 
poded  swamps. 

L  Habitat  Requirements:  Abundant    flowers, 

ably  red. 

TJIG:  Egg  dates:  May  21  to  August  16,  New  York 
1. '-974:348).  Clutch  size:  Invariably  lays  2  eggs.  In- 
ic:on  period:  11  to  16  days.  Nestling  period:  14  to  28 
spent  1940).  Broods  per  year:  1 .  Nest  height:  6  to  50 
(.8  to  15.2  m),  typically  10  to  20  feet  (3.0  to  6. 1  m). 
it  Ite:  Nest  is  usually  built  in  the  saddle  of  a  drooping 
3  f  a  shrub  or  tree  often  near,  and  sometimes  directly 
r water  or  near  a  woodland  trail.  It  is  usually  shel- 
scibove  by  leaves  and  branches  and  exposed  to  the 
uid  below. 


RJORY  SIZE:  Female  alone  defends  immediate  area 
ujounding  nest.  A  male  m  Ohio  defended  a  feeding 
•ilry  of  0.25  acre  (0.1  ha)  (Pitelka  1942). 

DENSITIES:  Maryland— 15  pairs  per  100  acres 
in  well-drained  floodplain  forest.  8  pairs  per  100 
40  ha)  in  upland  oak  forest.  6  pairs  per  100  acres 


Range 


(40  ha)  m  mature  northern  hardwood  forest.  4  pairs  per 
100  acres  (40  ha)  in  hedgerows  and  active  and  aban- 
doned farmland  (Stewart  and  Bobbins  1958: 188). 

FORAGING:  Major  foods:  small  insects,  nectar,  sap. 
Substrate:  Flowers.  Technigues:  Hovering,  hawking. 
Preferred  feeding  habitat:  Wherever  there  are  abundant 
flowers. 

COMMENTS:  Pairbond:  males  are  polygynous.  Sexes  mi- 
grate separately  with  males  arriving  in  the  Northeast  sev- 
eral days  before  the  females.  In  fall,  males  leave  for  win- 
tering grounds  a  month  before  females  and  young. 

Key  REFERENCES:   Bent  1940,  Pickens  1936,  Pitelka  1942. 
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Belted  Kingfisher 

(CeryJe  alcyon) 


A.O.U.  No.  390.0 


RANGE:  Breeding:  Mackenzie  district,  Northwest  Terri- 
tories and  n.  Alaska,  s.  to  Florida,  Texas,  and  s.  Califor- 
nia. Winter;  Great  Lakes  and  s.  New  England,  s.  to  South 
America. 

Relative  Abundance  in  New  England:  Common  m 

breeding  season.  Uncommon  in  winter. 

HABITAT:  Breeding:  Banks  near  ponds,  lakes,  rivers, 
and  streams  that  contain  fish.  Wintering:  Near  ice-free 
waters  that  allow  access  to  food. 

Special  Habitat  Requirements:  Banks  for  nest  sites 

within  a  mile  of  water.  Water  with  low  turbidity  and  ade- 
quate food  supply.  Perches  near  water  for  sighting  prey. 

Nesting:  Egg  dates:  May  1  to  June  10,  New  York  (Bull 
1974:  349).  Clutch  size:  5  to  8,  typically  6  or  7.  Incuba- 
tion period:  23  to  24  days.  Nestling  period:  31  to  32  days. 
Broods  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
site:  Typically  3  to  6  feet  ( 1  to  2  m)  deep  in  a  burrow  in  a 
bank  of  sandy  clay  or  gravel  near  water.  Banks  may  be 
up  to  a  mile  from  water  forcing  birds  to  travel  to  distant 
feeding  areas. 

Home  RANGE:  2  pairs  on  2  lakes  used  0.5  mile  (0.8  km) 
of  shoreline  (Sayler  and  Lagler  1946).  0.5  to  5  miles  (0.8 
to  8  km)  from  nest  site  (Cornwell  1963). 

Sample  Densities:  1  pair  per  1.8  square  miles  (1  pair/ 
4.7  km2)  in  Minnesota  (Cornwell  1963). 
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|T 


III 


Range 


I       I  Permanent 
I       I  Breeding 


FORAGING:  Major  foods:  Fish  (staple),  crayfish,  inse  :t 
mollusks,  tadpoles,  occasionally  takes  fleshy  fruits.  S  i' 
strates:  Shallow  water  (less  than  2  feet  (0.6  m)  dei  c' 
Techniques:  Diving,  skimming  water  surface.  Prefer'* 
feeding  habitat:  Shallow  borders  of  bodies  of  water.    < 

I 

Comments:  Large  lakes  that  become  turbid  due  tow  r 
action  have  fewer  Kingfishers  than  small  clear  bodie  i 
water. 

Key  References:  Bent  1940,  Cornwell  1963,  Sayler  '1 
Lagler  1946,  White  1953. 


d-headed  Woodpecker 

lanerpes  erythrocephalus) 


,U.  No.  406.0 


IfeE:  Breeding:  Southwestern  Quebec,  w.  to  se.  Al- 
j,  s.  to  the  Gulf  Coast.  Does  not  breed  in  n.  New 
and.    Winter;    Southeastern   Pennsylvania,    w.    to 

k^homaand  s. 

iJiVE  Abundance  in  New  England:  Uncommon  to 


i^I'iaT:  Breeding:  Lowland  and  upland  habitats,  river 
>t!)ms,  wooded  swamps,  beaver  ponds,  open  decidu- 
lijA^oods,  groves  of  dead  and  dying  trees,  orchards, 
k|  agricultural  country.  Prefers  savanna- like  grass- 
ns  with  scattered  trees  and  forest  edges.  Wintering: 
rp  move  from  forest  interior.  Oaks  and  maples  that 
C'lde  mast  may  be  important  components  of  winter 
itfat  (Willson  1970,  Keller  1972). 

'EIAL  Habitat  Requirements:  Prefers  open  areas 
t  snags  and  lush  herbaceous  ground  cover  (Hardin 
icE  vans  1977). 

i5ING:  Egg  dates:  May  16  to  June  19,  New  York  (Bull 
17:355).  Clutch  size:  4  to  7,  typically  5.  Incubation 
md:  About  14  days.  Broods  per  year:  1  or  2.  Age  at 
xal  maturity:  1  year.  Nest  height:  8  to  80  feet  (2.4  to 
r.jm),  typically  23  to  40  feet  (7  to  12.4  m).  Nest  site: 
'e  cavity  usually  excavated  in  dead  tree  or  limb  with- 
itjark  that  is  surrounded  by  open  space,  utility  poles, 
'c^s  bird  houses.  Prefers  open  woods  with  dead  trees 
icjierbaceous  ground  cover. 

RTORY  Size:  In  winter  the  birds  restrict  their  activi- 
'sb  small,  well-defined  territories  (Kilham  1958b). 


Range 


Sample  Densities:  9  to  12  birds  per  100  acres  (40  ha)  m 
bottomland  woods  with  much  edge  and  large  internal 
openings  (oak-hickory-hackberry-elm  community) 
(Graber  et  al.  1977).  25  birds  per  100  acres  (40  ha)  m 
suburban-residential  habitat  (Cooke  1916  m  Graber  et 
al.  1977).  28  birds  per  100  acres  (40  ha)  in  shrub  area 
(Graber  and  Graber  1963). 

FORAGING:  Major  foods:  Insect  larvae  and  adults,  wild 
fruits,  acorns  (especially  those  of  pin  oak),  beechnuts, 
corn.  Substrates:  Ground,  trunks,  and  limbs.  Tech- 
nigues:  Drilling,  probing,  ground  gleaning,  hawking. 
Preferred  feeding  habitat:  Open  areas  adjacent  to  wood- 
lots  (Connor  1976);  upper  parts  of  trees  in  winter  (Wil- 
liams 1975b). 

COMMENTS:  Keller  (1972)  found  that  Red-headed  Wood- 
peckers favored  cavities  m  trunks  rather  than  limbs. 
Red-headed  populations  have  increased  following  the 
death  of  trees  over  a  large  area  by  fire,  flood,  or  disease 
(Graber  et  al.  1977).  Woodlots  used  for  nesting  in  sw. 
Virginia  ranged  from  0.5  to  20.0  ha  (1.2  to  50  acres) 
(Conner  1976). 

Key  REFERENCES:  Bent  1939,  Conner  1976,  Graber  et  al. 
1977,  Reller  1972. 
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Red-bellied  Woodpecker 

(Melanerpes  carolinus) 


A.O.U.  No.  409.0 


RANGE:  Breeding:  New  Jersey,  Pennsylvania,  New  York, 
w.  to  s.  Minnesota,  s.  to  the  Gulf  Coast.  Occasionally 
breeds  in  s.  New  England.  Winter:  Same  as  breeding 
range. 

Relative  Abundance  in  New  England:  Locally  com- 
mon to  rare. 

HABITAT:  Breeding:  Deciduous  and  coniferous  forests 
and  edges;  frequents  uplands  but  prefers  bottomlands, 
woodlots  near  farms  and  villages,  orchards.  Wintering: 
Similar  to  breeding  habitat.  Birds  are  sedentary,  re- 
maining on  breeding  grounds  year-round. 

Special   Habitat   Requirements:  Extensive    mature 

woodlands  with  dead  trees  or  trees  with  large  dead  limbs 
for  nesting.  ^ 

Nesting:  Egg  dates:  April  26  to  June  28,  New  York  (Bull 
1974:354).  Clutch  size:  3  to  8,  typically  4  to  6.  Incubation 
period:  14  days.  Broods  per  year:  1  (north),  2  (south). 
Age  at  sexual  maturity:  1  year.  Nest  height:  5  to  70  feet 
(1.5  to  21.3  m).  Nest  site:  Cavity  in  sound  or  soft  wood, 
often  in  limb  at  edge  of  woodland,  less  often  in  trunk  of 
dying  or  dead  tree,  building,  utility  pole,  or  stump.  Fre- 
quently uses  nesting  boxes.  May  excavate  a  cavity  or  oc- 
cupy an  existing  one  (Kilham  1958a). 

Territory  Size:  Average  6.1  acres  (2.5  ha)  (3  territo- 
ries) in  virgin  floodplain  forest  in  Illinois.  Average  4.4 
acres  (1.8  ha)  (2  territories)  in  mature  upland  forest  in 
Illinois  (Graber  et  al.  1977).  Winter:  3  to  4  acres  ( 1 .2  to 
1.6ha)  (Kilham  1963). 
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Range 


r 


rregular  breei-f 


Sample  Densities:  23  birds  per  100  acres  (40  ha)  in  V  ■ 
gin  floodplain  (elm-maple)  forest  in  Illinois.  6  birds  p  ■: 
100  acres  (40  ha)  in  bottomland  forest  in  Illinois  (Grat  ■: 
et  al.  1977).  19  pairs  per  100  acres  (40  ha)  in  white  oc . 
tulip-poplar  forest  in  Maryland  (Stewart  and  Robbi.: 
1958:193). 

Foraging:  Major  foods:  Insects,  especially  antsaic 
beetles;  beech  and  acorn  mast,  corn,  wild  fruits.  Su  > 
strates:  Upper  dead  limbs  of  trees,  ground.  Technique  ;i 
Scaling,  probing,  gleaning  tree  surfaces,  drillin  i, 
ground  foraging.  Preferred  feeding  habitat:  Lowlan  ^ 
(Williams  1975).  Birds  may  seek  food  in  areas  outside  ) 
breeding  habitat  (such  as  cornfields)  (Reller  1972). 

Comments:  Reller  (1972)  found  that  Red-bellied  Woe' ij 
peckers  favored  dead  limbs  in  living  trees  for  nest  sites  -\ 
birds  compete  with  starlings  for  cavities.  Birds  oft  ri 
store  food  in  crevices  for  later  use  (Kilham  1 963) .  Yeag « 
(1955)  noted  that  populations  increased  where  floodiic 
had  killed  trees. 

Key  References:  Bent  1939,  Graber  et  al.  1977,  Kilhc  r 
1963,  Reller  1972. 


llow-bellied  Sapsucker 

tyrapicus  varius) 


.U.  No.  402.0 


E:  Breeding:  Newfoundland,  w.  to  Alaska,  s.  to  the 

tains  ot  Massachusetts,  Virginia,   Georgia,   Mis- 

and  New  Mexico.  Winter:  Southern  New  England 

(Cansas  and  s.  British  Columbia,  s.  to  Central  Amer- 


IVE  Abundance  in  New  England:  Uncommon  (se. 

fifork)  to  common  (Maine). 

AT:  Breeding:  Mixed  hardwood-conifer  forests,  es- 
lly  near  water  and  small  clearings,  woodlots,  occa- 
ly  in  orchards.  Wintering:  Floodplain  forest  and 
tie  ornamental  conifers. 

!^AL  Habitat  REQUIREMENTS:  Trees  with  a  d.b.h.  of 
;hes  (25.4  cm)  or  more  are  most  suitable  for  nesting 

ic::iasetal.  1979). 
\ 

3i^G:  Egg  dates:  April  29  to  June  19,  New  York  (Bull 

^858).  Clutch  size:  4  to  7,  typically  5  or  6.  Incubation 

"id:  12  to  14  days.  Nestling  period:  24  to  26  days. 

xls  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
t:  8  to  40  feet  (2.4  to  12.2  m)  Nest  site:  Excavates  a 
■  in  a  dead  or  living  tree  with  rotten  heartwood. 
in  a  variety  of  trees  but  prefers  aspen  when  availa- 

'  (awrence  1967,  Howell  1952).  Favors  trees  infected 

h  omes( Kilham  1971). 


RffORY  SIZE:  Varies  from  immediate  vicinity  of  nest  to 
3  Wds  (137.2  m)  or  more  (Howell  1952). 


Range 


I       I  Breeding 
I       I  Winter 


Home  Range:  5. 1  acres  (2. 1  ha)  and  5.4  acres  (2.2  ha)  for 
2  pairs  m  mature  second-growth  forest  in  Ontario 
(Lawrence  1967). 

Sample  Densities:  Winter  —  12  birds  per  100  acres  (40 
ha)  in  bottomland  forest  in  Illinois  (Graber  et  al.  1977). 

FORAGING:  Major  foods:  Inner  bark  of  trees,  sap,  insects 
(excluding  wood-boring  larvae),  fruits  and  berries.  Sub- 
strates: Smooth  bark  on  trunks  of  small  and  large  living 
trees  and  limbs  of  larger  trees.  Techniques:  Drilling, 
hawking,  probing. 

COMMENTS:  Beal  (191 1  m  Graber  et  al.  1977)  found  that 
the  contents  of  313  stomachs  contained  49  percent  ani- 
mal and  51  percent  vegetable  matter.  Poison  ivy  berries 
are  an  important  winter  food  during  prolonged  subfreez- 
ing  weather  (Bobbins,  personal  communication). 

Key  REFERENCES:  Bent  1939,  Graber  et  al.  1977,  Howell 
1952,  Kilham  1962,  Lawrence  1967. 
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Downy  Woodpecker 

(Picoides  pubescens) 


I ,  I 


A.O.U.  No.  394.0 


RANGE:  Breeding:  Newfoundland,  w.  to  nw.  Alaska,  s.  to 
Florida  and  New  Mexico.  Winter:  Same  as  breeding 
range. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Breeding:  Interior  and  edges  of  open  mixed 
woodlots  and  forests  (prefers  bottomlands),  orchards, 
shade  trees  in  towns,  suburbs.  Prefers  habitat  with  living 
and  dead  medium-sized  trees  10  to  22  inches  (25.4  to 
55.9  cm)  d.b.h.  Shugart  et  al.  (1974)  found  a  high  corre- 
lation between  downy  distribution  and  sapling  density, 
indicating  that  sapling  removal  may  decrease  downy 
habitat.  Wintering:  Bottomland  forest,  shrub  habitat, 
upland  areas  with  large  trees,  forest  edges.  Birds  on  high 
mountains  move  to  lower  elevations. 

Special  Habitat  Requirements:  Trees  greater  than  6 

inches  (15.2  cm)  d.b.h.  for  nestmg  (Thomas  et  al.  1979). 

NESTING:  Egg  dates:  May  6  to  June  30,  New  York  (Bull 
1974:359).  Clutch  size:  3  to  6,  typically  4  or  5.  Incuba- 
tion period:  12  days.  Nestling  period:  20  to  22  days  (post- 
fledgling  care  continues  for  3  weeks)  (Lawrence  1967). 
Broods  per  year:  1.  Age  at  sexual  maturity:  1  year.  Nest 
height:  3  to  50  feet  (0.9  to  15.2  m),  typically  20  feet  (6. 1 
m).  Nest  site:  Cavity  in  living  or  dead  tree,  in  sound  or 
rotting  wood,  stump,  often  on  underside  of  limb.  Conner 
and  others  (1975)  found  nests  in  trees  8  to  12  inches  (20  to 
30  cm)  d.b.h.  Prefers  to  nest  in  open  woodlands  in  upper 
parts  of  dead  trees  (Scott  et  al.  1977).  Cavity  excavated 
for  courtship  activity  and  nesting.  A  separate  cavity  is 


Range 


excavated  in  fall  for  winter  roosting  (Harrison  1975).  ( 'i 
ten  re-excavates  same  tree  year  after  year  (Hardin  a  .■ 
Evans  1977). 


Territory  Size:  1 .3  to  3. 1  acres  (0.5  to  1 .3  ha)  (avera  ! 
2.0  acres  (0.8  ha))  for  9  pairs  in  mature  lowland  forest  n  jfll 
Illinois(Calef  1953  in  Graberetal.  1977).  I 

i 
Home  Range:  5  to  8  acres  (2.0  to  3.2  ha)  is  estimated  s:  :i, 
for  2  pairs  in  second-growth  forest  in  Ontario  (Lawren  :< 
1967).  i 


Sample  Densities:  36  birds  per  100  acres  (40  ha)  in  vircii 
floodplain  forest  in  Illinois  (Snyder  et  al.  1948).  Ma:ii 
mum  13  pairs  per  40  ha  (100  acres)  (Hardin  and  Evaij 
1977).  : 

FORAGING:  Major  foods:  Insects,  especially  wood-be  "I 
ing  ants  and  beetle  larvae.  Substrates:  Bark  crevicHj 
trunks  and  branches  of  living  and  dead  trees,  und'j 
loose  bark.  Technigues:  Scaling,  drilling,  probini 
gleaning,  flight-gleaning,  hawking.  Preferred  feedii: 
habitat:  Woodlands  with  elms  and  oaks.  Downies  gem 
ally  feed  on  lower  branches  and  trunk. 

Comments:  Females  tend  to  forage  on  small  branch'  3i 
less  than  5  cm  (2  inches)  in  diameter;  males  tend  to  fo  -j 
age  on  trunks  (Jackson  1970).  Beal  (1911  in  Bent  193' )l 
found  76  percent  animal  and  24  percent  vegetable  mati  ■' 
rial  in  723  stomachs. 

Key  References:  Conner  et  al.  1975,  Graber  et  al.  197' ,' 
Jackson  1970,  Lawrence  1967. 
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ry  Woodpecker 


ides  villosus) 


U.  No.  393.0 


Range 


:::  Breeding:  Newfoundland,  w.  to  Alaska,  s.  to 
til  America.  Winter:  Same  as  breeding  range. 

ivE  Abundance  in  New  England:  Common. 

IjlT:  Breeding:  Open  coniferous,  deciduous  and 
ji!  woodlands  with  mature  living  and  dead  trees, 
:d  swamps.  Prefers  bottomland  areas  with  large 
SjWintermg:  A  shift  to  more  residential  habitat  oc- 
dins.  Illinois  (Graber  at  al.  1977).  Birds  may  move 
Cjpopen  country  (Pough  1949). 

1 

:*L  Habitat  Requirements:  Trees  with  a  d.b.h.  of 

lies  (25.4  cm)  or  more  are  most  suitable  for  nesting 
Hhsetal.  1979). 

rp:  Egg  dates:  April  23  to  May  19,  New  York  (Bull 
1:69).  Clutch  size:  3  to  6,  typically  4.  Incubation 
oj  11  to  12  days.  Nestling  period:  28  to  30  days, 
xj per  year:  1  (north),  2  (south).  Age  at  sexual  matu- 
year.  Nest  height:  15  to  45  feet  (4.6  to  13.7  m), 
:cly  35  feet  (10.7  m).  Nest  site:  Cavity  in  living  (of- 
c'dead  tree,  in  trunk  or  underside  of  large  limb, 
sr'trees  with  decayed  interiors.  Conner  and  others 
Sfound  nests  in  trees  with  d.b.h.  range  of  12  to  18 
iel(30.5  to  45.7  cm).  Nests  were  in  both  dead  trees 
dpd  parts  of  living  trees  in  sparsely  to  fully  stocked 
d:| 

^rpRYSlZE:  6.5  acres  (2.6  ha)  (one  territory)  m  ma- 

u'land  forest  m  Illinois  (Allison  1947  in  Graber  et 

i9h.  1.6  to  3.7  acres  (0.6  to  1.5  ha)  (average  2.6 


acres,  1.1  ha)  in  mature  bottomland  in  Illinois  (Calef 
1953  m  Graber  etal.  1977). 

Home  Range:  6  to  8  acres  (2.4  to  3.2  ha)  (estimated  mini- 
mum sizes  of  2  ranges)  m  second  growth  forest  in  Ontario 
(Lawrence  1967). 

Sample  Densities:  17  to  24  birds  per  100  acres  (40  ha)  in 
mature  bottomland  forest  in  Illinois  (Calef  1953  in  Gra- 
ber et  al.  1977).  4  birds  per  100  acres  (40  ha)  in  upland 
oak-hickory  forest  in  Illinois  (Franks  and  Martin  1967). 

FORAGING:  Major  foods:  Adults  and  larvae  of  beetles, 
ants  and  caterpillars  are  staples,  but  also  eats  fruits,  nuts, 
corn.  Substrates:  Bark  crevices  of  living  and  dead  trees, 
trunks,  branches,  rotting  stumps,  under  loose  bark. 
Technigues:  Gleaning,  drilling,  scaling. 

COMMENTS:  Birds  are  highly  sedentary  and  may  remain 
on  home  range  for  life.  Females  tend  to  feed  lower  on 
different  species  of  trees  than  males  and  forage  by  differ- 
ent technigue  (Kilham  1965,  1968a),  a  behavior  that 
lessens  competition. 

Key  REFERENCES:  Bent  1939,  Conner  et  al.  1975,  Graber 
etal.  1977,  Kilham  1960,  Lawrence  1967. 
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Three-toed  Woodpecker 

(Picoides  tridactylus) 


A.O.U.  No.  401.0 


RANGE:  Breeding:  Northern  edge  of  Canadian  boreal 
forest  s.  to  n.  New  England,  Arizona,  and  New  Mexico. 
Winter:  Same  as  breeding  range. 

Relative  Abundance  in  New  England:  Rare. 

HABITAT:  Breeding:  Coniferous  forests,  especially 
where  fires  have  left  large  stands  of  dead  timber.  Also 
favors  logged  areas  and  swamps  with  scattered  dead 
trees. 

Special  Habitat  Requirements:  Trees  with  a  minimum 

d.b.h.  of  12  inches  (30.5  cm)  for  nesting  (Thomas  et  al. 
1979). 

Nesting:  Egg  dates:  May  14  to  June  14,  New  York  (Bull 
1974:363).  Clutch  size:  Typically  4.  Incubation  period: 
About  14  days.  Broods  per  year:  1.  Nest  height:  5  to  12 
feet  (1.5  to  3.7  m),  rarely  to  40  feet  (12.2  m).  Nest  site:  A 
cavity  in  a  living  or  dead  tree,  often  in  a  burned  stand. 
Loosely  colonial  in  areas  with  abundant  food. 

Foraging:  Major  foods:  Wood-boring  larvae  of  moths 
and  beetles,  cambium.  Substrates:  Trunks  of  trees  (bark 
crevices).  Short  (1974)  observed  birds  in  New  York  feed- 
ing mainly  in  the  upper  parts  of  live  conifers.  Tech- 
nigues:  Probing  bark,  drilling. 

Comments:  Birds  are  sedentary,  rarely  leave  home 
ranges.  Seldom  venture  far  from  deep  woods.  Diet  is 
greater  than  90  percent  animal  matter  and  less  than  10 


Range 


percent  vegetable  matter.  75  percent  of  the  animal  p 
tion  consists  of  wood  boring  larvae  (Bent  1939: 1 18).  ' 

Key  REFERENCES:  Bent  1939,  Harrison  1975,  Short  19' ' 
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lack-backed  Woodpecker 


icoides  arcticus) 


O.U.  No.  400.0 


Range 


IMgE:  Breeding:  Newfoundland,  w.  to  c.  Alaska,  s.  to 
l^lew  England,  nw.  Wyoming  and  c.  California.  Win- 
i  Same  as  breeding  range,  occurs  irregularly  s.  to  s. 
h  England,  Long  Island,  and  n.  New  Jersey. 


Uative  Abundance  in  New  England:  Uncommon. 

iBITAT:  Breeding:  Coniferous  forests,  especially 
V3re  burned  or  logged  where  swampy  conditions  pre- 
ii'hinate.  Favors  spruce-fir  and  larch.  Also  prefers 
age  tracts  of  balsam  fir  killed  by  spruce-budworm. 
Aritering:  Same  as  breeding  habitat. 

IvciAL  Habitat  Requirements:  Dead  trees  with  loose 

)ck  for  feeding.  Trees  with  a  minimum  d.b.h.  of  12 
njies  (30.5  cm)  for  nesting  (Thomas  et  al.  1979). 

Siting:  Egg  dates:  May  18  to  June  12,  New  York  (Bull 
184:360).  Clutch  size:  2  to  6,  typically  4.  Incubation 
3€  od:  About  14  days.  Broods  per  year:  1 .  Age  at  sexual 
Tiurity:  1  year.  Nest  height:  2  to  15  feet  (0.6  to  4.6  m). 
Jsally  excavates  a  new  cavity  each  year  as  part  of 
:oiship  activity,  as  well  as  for  roosting.  Nest  site:  Exca- 
'a  s  a  cavity  in  a  living  tree  with  a  decayed  interior  or  a 
iejl  tree  or  stub  (often  balsam  fir).  Sometimes  used  old 
Jtity  poles.  Birds  in  New  York  nested  in  small  open  ar- 
saiwith  windfalls  and  dead  trees  (Bent  1939: 106).  Birds 
in  ew  York  almost  invariably  nested  m  dead  trees  (Bull 
19^:361). 


FC^GING 


othr 


:  Major  foods:  Bark-boring  beetle  larvae  and 
insects,  cambium.  Substrates:  Under  loose  bark, 


decayed  heartwood,  crevices  in  bark,  lower  parts  of 
dead  trees.  Technigues:  Probing  bark,  scaling  off  loose 
bark,  drilling.  Preferred  feeding  habitat:  Beaver 
swamps  and  other  places  where  there  are  recently  killed 
trees  with  loose  bark.  Short  (1974)  observed  black-backs 
feeding  mainly  in  dead  trees  bordering  a  bog. 

COMMENTS:  Bark-boring  beetle  larvae  account  for  75 
percent  of  the  volume  of  animal  food.  The  remaining  25 
percent  consists  of  other  insects  and  spiders,  and  plant 
materials. 

Key  References:  Bent  1939,  England  1940,  Harrison 
1975,  Short  1974. 
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Northern  Flicker 

(Colaptes  auratus) 


A.O.U.  No.  412.3 


Range 


[*' "'^  Permanent 
(      I   Breeding 


RANGE:  Breeding:  Labrador  w.  to  Alaska  (northern  tree 
limit)  s.  to  Florida,  the  Gulf  Coast,  and  Central  America. 
Winter:  Central  New  England,  w.  to  South  Dakota,  s.  to 
the  Gulf  Coast. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Breeding:  Open  deciduous,  coniferous,  or 
mixed  woods,  woodland  edges  (preferred),  suburbs, 
farm  woodlots,  clearcuts  in  dense  forests,  fields,  mead- 
ows. Wintering:  Occasionally  seeks  protection  from  cold 
in  coniferous  woods  or  swamps. 

Special  Habitat  Requirements:  Medium  to  large  dead 

or  dying  trees  for  nesting.  Open  areas  for  foraging. 
Trees  12  inches  (30.5  cm)  d.b.h.  or  more  are  most  suit- 
able for  nesting  (Thomas  et  al.  1979). 

Nesting:  Egg  dates:  April  20  to  June  19,  New  York  (Bull 
1974:351).  Clutch  size:  3  to  10,  typically  6  to  8.  Incuba- 
tion period:  11  to  12  days.  Nestling  period:  About  23 
days.  Broods  per  year:  1 .  Age  at  sexual  maturity:  1  year. 
Nest  height:  2  to  60  feet  (0.6  to  18.3  m).  Typically  10  to  30 
feet  (3.0  to  9. 1  m).  Nest  site:  Cavity  often  near  top  of  me- 
dium to  large  tree  that  is  usually  dead  or  dying.  Flickers 
accept  bird  houses  with  proper  dimensions  and  often  use 
old  vacant  woodpecker  holes.  Nests  in  forests  are  usually 
located  in  snags  near  recent  clearcuts.  Forest  edges  or 
groves  bordering  fields  are  preferred  nest  sites. 

Territory  Size:  1 .55  acres  (0.6  ha)  in  Illinois  (Calef  1953 
in  Graber  et  al.  1977).  Territorial  defense  is  limited  to 


nest  site  during  the  incubation  period.  During  th:;)er- 
lod,  other  Flickersmay  occupy  original  territory  (Fiiam 
1973).  Kilham  (1973)  observed  3  pairs  on  less  the  ijbne 
acre  (0.4  ha).  j 

Sample  Densities:  Average  33.3  birds  per  100  aci  =  (40 
ha)  in  second  growth  hardwoods  m  Illinois  (Fawks  )31, 
1938  m  Graber  etal.  1977).  13  birds  per  100  acres  (Iha) 
in  oak-hickory  type  in  Illinois  (Franks  and  Martin  57). 
19  pairs  per  100  acres  (40  ha)  in  white  pine  woodki.on 
Nantucket  Island  (Dennis  1969). 


Foraging:  Major  foods:  Ants  (staple)  and  a  var  ^' oi 
other  insects,  especially  ground  beetles,  cricket 
grasshoppers.  Also  commonly  takes  wild  fruits, 
strafes:  (surface  and  depths  not  exceeding  the  ler  ;iof 
the  bird's  bill),  leaf  litter,  short  grasses,  bark,  und(  /ur- 
face  of  bark.  Techniques:  Probing,  gleaning.  Pre  (red 
feeding  habitat:  Grassy  areas  such  as  lawns,  pas 
openings  in  woods,  cornfields  (especially  in  winte 


ind 
jb- 


'es, 


COMMENTS:  Beal  (1911   in  Bent   1939:277)  foun 
about  61  percent  of  the  diet  consisted  of  animal  foe : 
about   39  percent   vegetable   food.    Ants   repref 
about  75  percent  of  the  volume  of  animal  material. 

Key  REFERENCES:  Bent  1939,  Dennis  1969,  Grabei 
1977,  Lawrence  1967. 
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»ileated  Woodpecker 

Dryocopus  pileatus) 


.O.U.  No.  405.0 


-111'!'        IW<# 


F.NGE:  Breeding:  Southeastern  Canada,  nw.  to  Mack- 
:zie  district,  Northwest  Territories,  s.  to  Florida  and 
Ixas.  Winter:  Same  as  breeding  range. 

fUtive  Abundance  in  New  England:  Unconnmon. 


BITAT:  Breeding:  Extensive  second  growth  and  ma- 
tfe  coniferous,  deciduous,  or  mixed  forests,  often  in 
loylands  near  rivers  and  wooded  swamps;  woodlots  near 
fcjms  and  residential  areas.  Prefer  areas  with  high  basal 
3ja  and  high  stem  density  (Conner  etal.  1975).  Winter- 
ir}:  Birds  are  permanent  residents,  generally  remain- 
irj  in  breeding  habitat  year  round  (Hoyt  1941).  Birds 
n^e  recently  been  found  breeding  in  city  parks  with 
e  trees  (Bull  1974:352). 

3|ciAL  Habitat  Requirements:   Mature  forest  with 

ape  dead  or  dying  trees  greater  than  14.2  inches  (36 
:i|  for  nesting  and  feeding.  Trees  with  heart  rot  that  at- 
.rp  carpenter  ants,  a  winter  staple  (Conner  etal.  1975). 

^ING:  Egg  dates:  April  22  to  May  19,  New  York  (Bull 
-|4:352).  Clutch  size:  3  to  4,  typically  4.  Incubation 
,4od:  18  days.  Nestling  period:  26  days.  Broods  per 
.W.  1.  Age  at  sexual  maturity:  1  year.  Nest  height:  15  to 
■'Cjeet  (4.6  to  21.3  m),  typically  45  feet  (13.7  m).  Nest 
,it|  Cavity  in  trunk  of  dead  or,  less  often,  living  tree; 
ojetimes  in  large  dead  limbs,  preferably  near  water, 
-(jner  and  others  (1975)  found  pileated  nests  in  trees 
"I  a  d.b.h.  range  of  13  to  35.8  inches  (33  to  91  cm) 
Hrage  21.5  inches)  54.6  cm).  They  most  often  nested 
njees  14.2  to  20.1  inches  (36  to  51  cm)  d.b.h.  in  oak- 


Range 


hickory  woodland  and  favored  trees  with  smooth  trunks 
and  fungal  activity.  Hoyt  (1957)  observed  that  they 
rarely  reuse  old  nest  holes. 

Sample  Densities:  3  birds  per  100  acres  (40  ha)  in  virgin 
bottomland  forest  in  Illinois  (Snyder  et  al.  1948).  3  birds 
per  100  acres  (40  ha)  in  mature  bottomland  forest  in  Illi- 
nois (Graber  et  al.  1977).  0  to  0.5  birds  per  100  acres  (40 
ha)  in  mature  upland  forest  in  Illinois  (Graber  et  al. 
1977).  1  pair  per  1 ,643  acres  (665  ha)  in  ponderosa  pine, 
Douglas-fir,  and  larch  habitat  in  Oregon  (Bull  1975). 
Maximum  1  pair  per  98.8  acres  (40  ha)  (Hardin  and 
Evans  1977). 

FORAGING:  Major  foods:  Larvae  and  adults  of  many 
kinds  of  insects,  especially  ants,  which  account  for  more 
than  50  percent  of  the  diet.  Also  eats  wild  fruits,  acorns, 
beechnuts  (Bent  1939:183).  Substrates:  Trunks,  bark, 
branches,  decayed  heartwood  of  living  and  dead  stand- 
ing trees.  Most  feeding  is  done  in  decayed  wood  (Tanner 
1942).  Technigues:  Drilling,  gleaning.  Preferred  feed- 
ing habitat:  Feeding  is  restricted  to  forest  interiors  and, 
less  commonly,  edges  (Bent  1939:184). 

COMMENTS:  Beal  (1911  in  Bent  1939:183)  found  that  the 
contents  of  80  stomachs  contained  73  percent  animal  and 
27  percent  vegetable  matter.  The  winter  diet  consists 
mainly  of  carpenter  ants.  Hoyt  (1957)  found  that  pileated 
woodpeckers  have  a  feeding  territory  of  98.8  to  197.6 
acres  (40  to  60  ha). 

Key  References:  Bent  1939,  Bull  1975,  Conner  et  al. 
1975,  Graber  etal.  1977,  Hoyt  1957. 
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Olive-sided  Flycatcher 

(Contopus  borealis) 


A.O.U.  No.  459.0 


Range 


I       I  Breeding 


RANGE:  Breeding:  Newfoundland,  w.  to  Alaska,  s.  m 
mountains  to  Pennsylvania,  Wisconsin,  Arizona,  and  s. 
California.  Winter:  South  America. 

Relative  Abundance  in  New  England:  Uncommon  to 

rare. 

HABITAT:  Breeding:  Coniferous  (spruce)  forests  near 
edges  and  clearings,  often  along  wooded  streams  and 
borders  of  northern  bogs  and  muskegs,  burned-over  ar- 
eas with  a  few  dead  trees  for  perches.  Prefers  to  be  near 
water. 

NESTING:  Egg  dates:  June  9  to  June  27,  New  York  (Bull 
1974:378).  Clutch  size:  2  to  4,  typically  3.  Incubation 
period:  16  to  17  days.  Nestling  period:  About  23  days. 
Broods  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
height:  5  to  50  feet  (2. 1  to  15.2  m).  Nest  site:  Usually  well 
hidden  on  a  horizontal  branch  high  in  a  conifer,  usually 
far  out  from  the  trunk. 

Territory  Size:  Breeding  birds  reguire  an  area  of  sev- 
eral acres  (Harrison  1975:127). 

Foraging:  Major  foods:  Insects,  especially  hymenop- 
terans.  Substrates:  Air,  surfaces  of  leaves.  Technigues: 
Hawking,  flight-gleaning. 

Comments:  Typically  perches  in  tree  tops  and  on  high, 
exposed  (often)  dead  limbs  for  hawking. 

Key  REFERENCES:  Bent  1942. 
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astern  Wood-Pewee 

'0/7  fop  us  virens) 


O.U.  No.  461.0 


WGE:  Breeding:  Nova  Scotia  w.  to  s.  Manitoba,  s.  to 
''  rida  and  Texas.  Winter:  Central  and  South  America. 

^,ATIVE  Abundance  IN  New  ENGLAND:  Comnnon. 

i 

iBITAT:  Breeding:  Interiors  and  edges  of  deciduous 
1)1  coniferous  forests,  bottomlands,  uplands,  farm 
vDdlots,  roadsides,  parks.  Seems  to  be  strongly  asso- 
;i';ed  with  oaks  (Graber  et  al.  1974),  but  occurs  in  more 
Klthern  forests  as  well.  Probably  requires  predomi- 
i|ce  of  hardwoods. 

^iTING:  Egg  dates:  May  30  to  July  20,  New  York  (Bull 
1^(4:378).  Clutch  size:  2  to  4,  typically  3.  Incubation 
Defied:  12  to  13  days.  Nestling  period:  15  to  18  days. 
Biods  per  year:  1,  possibly  2.  Nest  height:  9  to  65  feet 
2'  to  19.7  m),  typically  25  feet  (7.6  m).  Nest  site:  Typi- 
;cjy  saddled  on  horizontal  limb  of  tree  usually  far  from 
rak.  Sometimes  on  dead  limb  of  living  tree. 

rEWTORY  SIZE:  1 .4  to  3. 1  acres  (0.6  to  1 .3  ha)  in  lowland 
o.jst  in  Illinois  (Fawver  1947  and  Calef  1953  m  Graber 
Jti.  1974). 

^llE  RANGE:  10.8  acres  (4.4  ha)  Odum  and  Kuenzler 

■J- 

i^lPLE  DENSITIES:  Maryland  —  19  pairs  per  100  acres 
4lha)  in  virgin  hardwood  forest.  7  pairs  per  100  acres 
4(jia)  in  unsprayed  apple  orchard.  6  pairs  per  100  acres 
•4(|id)  in  upland  oak  forest.  5  pairs  per  100  acres  (40  ha) 
n  ne-oak  forest  (Stewart  and  Bobbins  1958:207). 


Range 


FORAGING:  Major  foods:  Insects.  Substrates:  leaf  sur- 
faces, air.  Techniques:  Hawking,  flight-gleaning, 
gleaning.  Preferred  feeding  habitat:  Woodland  clear- 
ings, edges  of  fields,  marshes;  generally  feeds  m  mid  to 
lower  tree  canopy. 

COMMENTS:  Wood-Pewees  occur  in  deciduous  wood- 
lands with  relatively  open  understories.  The  nests  are 
usually  associated  with  openings.  They  will  nest  in  a  for- 
est with  a  dense  understory  if  canopy  above  is  incom- 
plete or  sparse. 

Key  REFERENCES:  Bent  1942,  Graber  etal.  1974,  Johnston 
1971. 
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Yellow-bellied  Flycatcher 

(Empidonax  flavivenths) 


A.O.U.  No.  463.0 


RANGE:  Breeding:  Newfoundland,  w.  to  s.  Mackenzie 
district,  Northwest  Territories,  s.  to  n.  New  England,  n. 
Pennsylvania  (rarely)  and  c.  Alberta.  Winter:  Mexico 
and  Central  America. 

Relative  Abundance  in  New  England:  Common 
(Maine). 

HABITAT:  Breeding:  Coniferous  forests;  low,  wet, 
swampy  thickets  bordering  ponds,  streams  and  bogs, 
spruce  and  alder  swamps,  cool  moist  mountainsides. 

Special  Habitat  REQUIREMENTS:  Coniferous  forests,  low 
wet  areas. 

NESTING:  Egg  dates:  June  10  to  June  27,  New  York  (Bull 
1974:371).  Clutch  size:  3  to  5,  typically  3  or  4  (Harrison 
1975:121).  Incubation  period:  15  days.  Nestling  period: 
13  days.  Age  at  sexual  maturity:  1  year.  Nest  site:  On  or 
near  the  ground,  sometimes  at  the  base  of  a  tree  in  a  cav- 
ity formed  by  roots,  but  more  often  beside  a  hummock  or 
mound  and  well  hidden  in  sphagnum  moss  or  other  vege- 
tation. 

FORAGING:  Major  foods:  Flying  insects,  fruits  (occasion- 
ally). Substrate:  Air.  Technigue:  Hawking. 

Comments:  Birds  perch  and  feed  close  to  ground.  Food 
habit  studies  indicate  a  predominance  of  animal  food  (97 
percent)  over  vegetable  food  (3  percent)  (Beal  1912  in 
Bent  1942:178). 

Key  REFERENCES:  Bent  1942,  Walkinshaw  1957. 


Range 


I       I  Breeding 
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icadian  Flycatcher 

mpidonax  virescens) 


O.U.  No.  465.0 


Range 


I      I  Breeding 


F'ngE:  Breeding:  Most  of  e.  North  America,  including 
rt.  Pennsylvania,  sw.  and  se.  New  York  and  casually  to 
iNew  England.  Winter:  Costa  Rica  to  n.  South  Amer- 

"1° 

Lative  Abundance  in  New  England:  Comn^on. 


ijBITAT:  Breeding:  Deciduous  woodlands,  shaded  ra- 
/fes,  heavily  wooded  bottomlands,  river  swamps,  ham- 
ricksof  cypress  ponds  (Harrison  1975:122). 

11 
yiNG:  Egg  dates:  April  to  July.  Clutch  size:  Usually  2 

4-  Incubation  period:  13  to  14  days.  Nestling  period: 

'vjo  15  days  (Newman  1958).  Broods  per  year:  1 .  Age  at 

iefjal  maturity:  1.  Nest  height:  8  to  20  feet  (2.4  to  6  m). 

'J|TSITE:  Usually  suspended  in  hammock-like  structure 
nh  the  fork  of  a  branch  freguently  near  water  (Godfrey 
.S9:255).  Nests  are  often  far  out  from  the  truck  and 
ihded  (Harrison  1975:122). 


Fi|lAGING:  Major  foods:  Moths,  caterpillars,  beetles, 
w-Jps,  bees,  and  some  wild  berries  (Terres  1980:381). 
SAstrate:  Air.  Technique:  Sallier. 


Cii  References: 
o;i  1964. 


Godfrey 


1979,  Harrison  1975,  Mum- 
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Alder  Flycatcher 

(Empidonax  alnorum) 


A.O.U.  No.  466.3 


Range 


I       I  Breeding 


RANGE:  Breeding:  Newfoundland,  w.  to  Alaska,  s.  to  e. 
and  n.  Pennsylvania,  c.  Minnesota  and  c.  British  Colum- 
bia. Winter:  Central  and  South  America. 

Relative  Abundance   in   New   England:    Common 

(Maine)  to  uncommon  (s.  New  England). 

HABITAT:  Breeding:  Low,  damp  thickets  bordering  bogs, 
swamps  and  marshes.  Often  in  alders,  willows,  elders, 
sumacs,  viburnums.  Prefers  open  areas.  ' 

Special  Habitat  Requirements:  Areas  with  dense,  low 

shrubs  and  clearings  (edges). 

NESTING:  Egg  dates:  June  11  to  July  29,  New  York  (Bull 
1974:376).  Clutch  size:  3  to  4.  Incubation  period:  12  to  14 
days.  Nestling  period:  13  to  16  days.  Broods  per  year:  1 . 
Age  at  sexual  maturity:  1  year.  Nest  height:  1  to  6  feet 
(0.3  to  1.8m),  typically  3  to  4  feet  (0.9  to  1 .2  m).  Nest  site: 
In  low  tree  or  shrub  saddled  on  a  branch  or  in  an  upright 
fork. 

Territory  Size:  Singing  males  of  three  separate  popula- 
tions had  average  territory  sizes  of  3.2,  3.8,  7.7  acres 
(1.2,  1.5,  3.1  ha)  (Stein  1958). 

FORAGING:  Major  foods:  Flying  insects.  Substrate:  Air. 
Techniques:  Hawking,  flight  gleaning. 

Key  References:  Bent  1942,  King  1955,  Stein  1958. 


248 


^illow  Flycatcher 

vpidonax  trail  Hi) 


O.U.  No.  466.4 


Range 


IJGE:  Breeding:  Southern  Main,  w.  to  British  Colum- 
s.  to  n.  Virginia,  c.  Arkansas  and  s.  New  Mexico. 
\[iter:  Central  and  South  America. 

ATivE  Abundance  in  New  England:  Uncommon. 

i3ITAT:  Breeding:  Prefers  open,  newly  clearcut  areas, 
leap  to  dry  brushy  fields,  woodland  edges,  hedgerows, 
cdsides,  and  orchards.  Frequents  uplands  and  low- 
ais. 

I 

ihiAi  Habitat  Requirements:  Low  trees  and  shrubs 

vii  clearings  (edges). 

! 

toNG:  Egg  dates:  June  1 1  to  July  29,  New  York  (Bull 
.SB:376).  Clutch  size:  3  to  5,  typically  3  or  4.  Incubation 
jeod:  12  to  15  days.  Nestling  period:  15  to  18  days, 
^r.^ds  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
leiht:  3  to  25  feet  (1 .0  to  7.6  m).  Typically  4  to  6  feet  ( 1 .2 
Oj8  m).  Nest  site:  In  a  fork  or  saddled  on  a  horizontal 
iiili  of  a  shrub,  commonly  willow,  elder,  viburnum, 
lafkhorn,  and  others. 


rnjlTORY  SIZE:  0.8  to  2.9  acres  (0.3  to  1 .2  ha)  (average 
l--i  acres  (0.7  ha)  for  73  territories  in  a  dry  marsh  m 
^inigan  (Walkinshaw  1966b).  Singing  males  of  three 
!e{,rate  populations  had  average  territory  sizes  of  2.6, 
^:iand4.5acres(l.l,  1.3,  and  1.8ha)  (Stem  1958). 


sApLE  Densities:  25  to  30  pairs  per  square  mile  ( 10  to  11 
i/km^)  in  willow  clump  habitat  in  Illinois  (8  to  9  birds 
.00  acres  (40  ha))  (Ford  1956  in  Graber  et  al.  1974). 


FORAGING:  Major  foods:  Flying  insects.  Substrate:  Air. 
Techniques:  Hawking,  flight  gleaning. 

COMMENTS:  Difficult  to  distinguish  from  Alder  Fly- 
catcher (both  formerly  Traill's)  even  when  in  hand.  Most 
widely  accepted  diagnostic  characteristic  is  voice  differ- 
ence: Willow  —  "fitz-bew",  Alder  —  "fee-bee-o". 

Key  REFERENCES:  Graber  et  al.  1974,  King  1955,  Stein 
1958,  Walkinshaw  1966b. 
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Least  Flycatcher 

(Empidonax  minimus) 


A.O.U.  No.  467.0 


Range 


RANGE:  Breeding:  Nova  Scotia  to  Mackenzie  district, 
Northwest  territories,  s.  to  Long  Island  and  central  New 
Jersey  and  the  mountains  of  Georgia,  w.  to  Wyoming 
and  British  Columbia.  Winter:  Mexico  and  Central 
America. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Breeding:  Deciduous  forest  edges,  burns  and 
clearings,  openshrublands,  orchards,  well-planted  resi- 
dential areas,  edges  of  country  roads,  overgrown  pas- 
tures and  open  deciduous  woodlands. 

Special  Habitat  Requirements  :  Open  deciduous  forest , 

edge  (shade  for  nest  and  open  space  for  feeding),  mod- 
erately vegetated  woodlands  (intermediate  openness  in 
understory)  (Breckenridge  1956). 

NESTING:  Egg  dates:  May  16  to  July  28.  New  York  (Bull 
1974:377).  Clutch  size:  3  to  6,  typically  3  or  4.  Incubation 
period:  About  14  days.  Nestling  period:  14  to  16  days. 
Broods  per  year:  1  or  2.  Age  at  sexual  maturity:  1  year. 
Nest  height:  2  to  60  feet  (0.6  to  18.3  m),  typically  10  to  20 
feet  (3.0  to  6.1  m).  Nest  site:  In  crotch  or  on  limb  of  decid- 
uous or  coniferous  tree.  Known  to  nest  in  apple,  oak, 
pine,  willow,  sugar  maple,  and  others. 

Territory  Size:  0.35  to  0.55  acre  (0. 1  to  0.2  ha)  in  oak- 
chestnut  woodland  in  Virginia  (Davis  1959).  0.03  to  0.5 
acre  (0.01  to  0.2  ha)  (average  0.18  acre  (0.07  ha))  in 
Michigan  for  33  territories  (MacQueen  1950).  Usually 
less  than  1  acre  (0.4  ha)  (Breckenridge  1956). 


Sample  Densities:  2  nests  per  27.67  acres  (11.2  Hoi 
residential  woodland  in  Illinois  (Beecher  1942  in  G  ^er 
et  al.  1974).  9  nests  per  19  acres  (7.7  ha)  in  Vir  ^ia 
(Davis  1959)  —  oak-chestnut  woodland.  2.7  pair  a: 
acre  (0.4  ha)  in  aspen-birch-maple  habitat  in  Micl  fin 
(MacQueen  1950). 


Foraging:  Major  foods:  Flying  insects.  Substrate  'r, 
Technigues:  Hawking,  flight-gleaning,  gleaning 


Comments:  Food  studies  have  shown  that  Leasi 
catchers  eat  98  percent  animal  and  2  percent  vege 
material  in  summer  (Beal  1912  m  Bent  1942:218). 


* 


Key  References:  Bent  1942,  Breckenridge  1956,  G  \ir 
etal.  1974,  MacQueen  1950. 
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istern  Phoebe 

■yyornis  phoebe) 


O.U.  No.  456.0 


Range 


-IJGE:  Breeding:  Nova  Scotia,  w.  to  Alaska,  s.  to  n. 
ibrgia  (mountains)  and  e.  New  Mexico.  Winter:  Mary- 
ips.  Rarely  to  s.  New  England  (coast)  and  Long  Island. 

e'ative  Abundance  in  New  England:  Common. 

I 

L'jITAT:  Breeding:  Woodland  cliffs,  ravines,  agri- 
ujural  and  suburban  areas,  often  near  streams. 

! 
PpiAL  Habitat  REQUIREMENTS:  Perches  5  to  15  feet  (1.5 

3 16  m)  high.  Cliffs  or  ledges  at  stream-side  clearings  or 

ifi-made  structures  at  forest  openings  (Hespenheide 

T" 

lEJING:  Egg  dates:  April  20  to  August  4,  New  York  (Bull 
9  :369).  Clutch  size:  3  to  8,  typically  5.  Incubation 
>eiod:  15  to  17  days.  Nestling  period:  15  to  17  days, 
ircids  per  year:  2.  Age  at  sexual  maturity:  1  year.  Nest 
ieiht:  2.5  to  20  feet  (0.8  to  6.1m),  typically  less  than  15 
2e(4.6  m).  Nest  site:  On  a  ledge,  usually  sheltered 
bee  by  an  overhang,  often  under  leaves  or  on  window 
3d;2s,  barn  beams,  bridge  girders.  Nest  is  freguently 
lecjwater.  Birds  are  very  adaptable  in  nesting  habits. 


ElfTORY  SIZE:  3.3  to  7.1  acres  (1.3  and  2.9  ha)  for  2 
'ai.|  nesting  on  buildings  in  Kansas  (Fitch  1958).  0.7 
cr|0.3  ha)  in  an  Illinois  floodplain  forest  (Fawver  1947 
iCaberetal.  1974). 

AnIe  Densities:  6  nests  per  30  acres  (12.1  ha)  m  opti- 
lui  habitat  m  Illinois  (Graber  et  al.  1974).  7  pairs  per 


100  ac:es  (40  ha)  in  mixed  agricultural  habitats  in  Mary- 
land. 0.6  pairs  per  100  acres  (40  ha)  m  mixed  forests  and 
fields  m  Maryland  (Stewart  and  Bobbins  1958:201). 

FORAGING:  Major  foods:  Flying  insects,  occasionally 
small  fruits.  Substrate:  Air.  Technigue:  Hawking. 

Comments:  Phoebes  usually  choose  one  or  more  favorite 
perches  from  which  to  hawk  insects.  They  are  common 
victims  of  cowbird  parasitism.  Blocher  (1936)  reported 
parasitism  in  50  percent  of  the  nests  observed  in  Illinois. 
This  species  benefits  from  forest  cuttings,  moving  into 
areas  where  cuttings  have  exposed  ledge  and  rocks  and 
creating  sunny  forest  openings  in  the  vicinity  of  ledge. 

Key  References:  Bent  1942,  Graber  et  al.  1974,  Hes- 
penheide 1971. 
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Great  Crested  Flycatcher 

(Myiarchus  crinitus) 


A.O.U.  No.  452.0 


RANGE:  Breeding:  New  Brunswick,  w.  to  se.  Manitoba,  s. 
to  Florida  and  Texas.  Winter:  Southern  Florida  and  s. 
Texas  to  n.  South  America. 

Relative  Abundance  in  New  England:  Common. 

HABITAT:  Breeding:  Edges  of  deciduous  or  mixed  wood- 
lands, swamps,  old  orchards  (with  dead  limbs  or  trees), 
woodland  clearings,  sometimes  along  sides  of  ravines, 
deep  forests.  Prefers  forests  with  mature  trees  but  also 
uses  second-growth  woodlands. 

Special  Habitat  Requirements:   Cavity  for  nesting 

(middle-aged  to  mature  trees),  deciduous  forest,  edge. 

Nesting:  Egg  dates:  May  22  to  July  11,  New  York  (Bull 
1974:338).  Clutch  size:  4  to  8,  typically  5  or  6.  Incubation 
period:  13  to  15  days.  Nestling  period:  12  to  13  days. 
Broods  per  year:  1.  Age  at  sexual  maturity:  1  year.  Nest 
height:  3  to  75  feet  (0.6  to  22.9  m),  typically  10  to  20  feet 
(3.0  to  6.1  m).  Nest  site:  In  a  cavity  in  a  live  or  dead  tree; 
accepts  nest  boxes.  Uses  natural  cavities  or  abandoned 
woodpecker  holes. 

Territory  Size:  0.6  to  4.6  acres  (0.2  to  l  .9  ha)  (average 
3.1  acres  (1.3  ha))  for  26  territories  in  Illinois  (Fawver 
1947  in  Graber  1974).  4  to  8  acres  ( 1 .6  to  3.2  ha)  (Stewart 
and  Bobbins  1958).  7.2,  6.6,  5.6  acres  (2.9,  2.7,  2.3  ha) 
in  forest-field  edge  habitat  in  Kansas  (Fitch  1958). 

Sample  Densities:  50  birds  per  100  acres  (40  ha)  in  sub- 
urban habitats  in  Illinois  (Ridgeway  1915).  8  pairs  per 
100  acres  (40  ha)  in  mixed  oak  forest  in  Maryland.  7  pairs 


Range 


^- 


r/ 


per  100  acres  (40  ha)  in  dense  second-growth  oaknpk 
in  Maryland.  4  pairs  per  100  acres  (40  ha)  in  hed  (f'owi 
and  active  and  abandoned  farmland  in  Me  '.anc 
(Stewart  and  Robbms  1958:200). 

i 
Foraging:  Major  foods:  Flying  insects,  insect  «vae 
fruits.  Substrates:  Air,  crevices  in  bark  of  trees,  ci  jksir 
fallen  logs,  leaf  surfaces.  Technigues:  Hawking,  (jean- 
ing,  hover-gleaning.  Preferred  feeding  habitat  jiirdi 
spend  much  time  foraging  in  forest  canopy. 

Comments:  High  foraging  (canopy)  is  moie  pn.lent 

:ers. 
per- 
i2in 
this 


with  interior  woodland  nesters  than  with  eoge  x\ 
Stomach  analyses  of  265  birds  revealed  a  diei  of  • 
cent  animal  and  6  percent  vegetable  matter  (Be^''! 
Bent  1942: 1 15).  Originally  a  bird  of  forest  interic  ' 
flycatcher  has  broadened  its  habitat  to  mcludi 
open  areas  and  forest  edges  (Bent  1942). 


Key  References:  Allen 

1974,Mousley  1934. 


1933a,  Bent  1942,  Graber 


■tal. 
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astern  Kingbird 

'yrannus  tyr annus) 


O.U.  No.  444.0 


Range 


jIGE:  Breeding:  New  Brunswick,  w.  to  sw.  British  Co- 
bia,  8.  to  Florida,  New  Mexico,  and  Oregon.  Winter: 
itral  and  South  America. 

i'.^TivE  Abundance  in  New  England:  Common. 

I|ITAT:  Breeding:  Frequently  in  orchards,  pastures, 
t  shrubby  borders,  forest  edges,  along  fields  and 
ijiways,  near  streams  with  shrubby  banks,  swamps  or 
I'shes  with  dead  stumps  and  snags,  sometimes  m  open 
'4dlands. 


fciAL  Habitat   Requirements: 

ephes  for  flycatching. 


Open     situations. 


fING:  Egg  dates:  May  22  to  July  16,  New  York  (Bull 
:364).  Clutch  size:  3  to  6,  typically  3.  Incubation 
ebd:  12  to  13  days.  Nestling  period:  13  to  14  days, 
r^pds  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
eht:  2  to  60  feet  (0.6  to  18.3  m),  typically  10  to  20  feet 
i.}to  6.1  m).  Nest  site:  Usually  on  a  tree  limb  quite  far 
C|  trunk  and  often  over  water.  Less  commonly  nests  in 
cibtch  or  on  top  of  dead  stub.  Apple  is  a  preferred  nest 


eIitORY  Size.  14  to  35  acres  (5.7  to  14.2  ha)  (4  pairs) 
^bm  and  Kuenzler  1955). 

AfLE  Densities:  Approximately  2  to  9  birds  per  100 
=1  (40  ha)  in  suitable  habitat  in  Illinois  (Graber  et  al. 
3.).  36  pairs  per  square  mile  (4  pairs/km^)  (maximum 
siity)  in  North  Dakota  (Stewart  and  Kantrud  1972).  10 
ai?  per  100  acres  (40  ha)  m  residential-orchard-lawn 
al;at  in  Maryland  (Stewart  and  Bobbins  1958: 198). 


FORAGING:  Major  foods:  Flying  insects  (staple),  wild 
fruits;  consumes  over  200  kinds  of  insects  and  more  than 
40  kinds  of  fruits  (Bent  1942).  Substrate:  Air.  Tech- 
nigues:  Hawking,  hovering,  flight-gleaning;  birds  seem 
to  have  favorite  hawking  perches.  Preferred  feeding 
habitat:  Over  open  land  or  water. 

COMMENTS:  Brewer  (1958)  found  kingbirds  nesting  in 
young  successional  growth  (6  to  20  years  old)  rather  than 
older  stands  in  strip-mining  areas.  Smith  (1966)  noted 
Kingbirds  nesting  in  forested  regions  with  internal  clear- 
ings and  extensive  burned  areas  with  standing  trees. 

Key  REFERENCES:  Bent  1942,  Graber  etal.  1974,  Johnston 
1971. 
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Horned  Lark 

(Eremophih  alpestris) 
A.O.U.  No.  474.0 


RANGE:  Breeding:  Arctic  North  America,  s.  to  n.  South 
America.  Winter:  News  Brunswick,  w.  to  n.  Minnesota 
and  s.  British  Columbia,  s.  to  Mexico  and  the  Gulf  States 
(rarely). 

Relative  Abundance  in  New  England:  Locally  common 

in  summer  and  winter. 

Habitat:  Breeding:  Plowed  fields  and  large  open  areas 
with  closely  cropped  grasses,  golf  courses,  athletic 
fields,  cemeteries,  airports,  seashore.  Prefers  areas  with 
a  minimum  of  vegetation.  Absent  from  wooded  areas  and 
high  mountains.  Wintering:  Similar  to  breeding  habitat. 
Concentrates  on  snowless  wind-swept  areas  near  coast 
where  food  is  more  accessible. 

Special  Habitat  Requirements:  Bare  exposed  earth 

within  territory. 

NESTING:  Egg  dates:  February  28  to  July  31,  New  York 
(Bull  1974:381).  Clutch  size:  3  to  5,  typically  4.  Incuba- 
tion period:  11  days.  Nestling  period:  10  to  12  days. 
Broods  per  year:  2.  Age  at  sexual  maturity:  1  year.  Nest 
site:  A  hollow  in  ground,  usually  next  to  a  tuft  or  dead  of 
living  grass  or  weeds.  Nest  is  often  paved  with  small  peb- 
bles along  a  portion  of  the  rim. 

Territory  Size:  Approximately  0.8  ha  (2  acres)  on 
burned-over  grassland  in  Evanston,  Illinois  (1  pair);  5.0 
ha  (approximately)  in  garden  and  grainfield  for  1  pair  in 
Ithaca,  New  York  (Pickwell  1931.134).  About  12  acres 
(4.9  ha)  in  field  in  Kansas  (Fitch  1958). 


ajoi 


Sample  Densities:  6  pairs  occupied  72  acres  (29. 

field  in  Kansas  (Fitch  1958).  1 60  pairs  per  sguarei  i 
pairs/km^)  (maximum  density)  in  favorable  ha.  )(itiii 
North  Dakota  (Stewart  and  Kantrud  1972).  J 

I 

FORAGING:  Major  foods:  Summer  —  mainly  ;  "Ms. 
Winter  —  seeds  of  grasses  and  weeds,  waste  grair  sBub- 
strates:  Bare  earth,  short  grasses,  and  weeds.  |3ch- 
niques:  Gleaning,  scratching,  running  and  paus:;, and 
pecking.  Preferred  feeding  habitat:  Snowless  l<rens 
with  abundant  weed  seeds  in  winter. 


COMMENTS:  Early  eggs  are  occasionally  destro 
snowstorms.  McAfee  (1905  in  Pickwell  1931:31, 
that  the  vegetable  portion  of  the  diet  taken  in  a  y 
counted  for  79.4  percent  of  total.  Birds  are  gregaji 
winter. 

Key  REFERENCES:  Bent  1942,  Pickwell  1931,  Sutto 


Iby 
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urple  Martin 

Yogne  subis) 
.O.U.  No.  611.0 


Range 


NGE:  Breeding:  Prince  Edward  Island,  w.  to  s.  British 
(plumbia,  s.  toe.  Mexico.  Winter:  Brazil. 

1  lATiVE  Abundance  in  New  England  :  Common  at  local 

ifst  sites,  rare  elsewhere. 

J 

l^^BITAT:  Breeding:  Farmlands,  parks,  suburban  yards, 
Ijeferably  near  water. 

^piAL  Habitat  Requirements:  Large  multi-roomed 

rist  boxes,  open  space  for  foraging.  May  occasionally 
19  natural  cavities  in  trees. 

feriNG:  Egg  dates:  May  21  to  July  13,  New  York  (Bull 
^4:390).  Clutch  size:  3  to  8,  typically  4  or  5.  Incubation 
ppod:  16  to  18  days.  Nestling  period:  26  to  31  days. 
E)ods  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
hght:  15  to  20  feet  (4.6  to  6.1  m).  Nest  site:  Originally 
n^ted  in  cavities  in  trees;  today  nests  almost  exclusively 
iihest  boxes,  preferably  near  water.  Birds  favor  large 
rriti-roomed  birdhouses  set  on  poles  15  to  20  feet  (4.6  to 
6,  m)  high.  Easily  driven  out  of  nest  sites  by  starlings 
a|l  house  sparrows. 


RITORYSIZE: 
el962). 


Restricted  to  the  nest  cavity  (Allen  and 


S.j^PLE  DENSITIES:  Colonies  may  consist  of  as  many  as 
2(,  pairs  (Bull  and  Farrand  1977). 


!•( 


IAGING:  Major  foods:  Flying  insects.  Substrate:  Air. 
hniques:  Hawking,  skimming  water  surface. 


COMMENTS:  In  late  summer,  Martins  gather  in  large 
flocks,  often  roosting  m  urban  areas  (Bobbins  et  al.  1966) 
prior  to  their  southward  migration.  Dependence  on  in- 
sects for  food  makes  them  vulnerable  to  starvation  dur- 
ing long  periods  of  cold,  wet  weather. 

Key  REFERENCES:  Allen  and  Nice  1952,  Bent  1942,  Fmlay 
1971. 
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Tree  Swallow 

(Tachycineta  bicolor) 


A.O.U.  No.  614.0 


RANGE:  Breeding:  Newfoundland  w.  to  n.  Alaska,  s.  to 
Maryland,  Virginia,  Colorado,  and  California.  Winter: 
Coastal  areas  from  Virginia,  s.  to  Mexico,  Central  Amer- 
ica and  s.  California.  A  few  winter  as  far  north  as  Long 
Island. 

Relative  Abundance  in  New  England:  Abundant. 

Habitat:  Breeding:  Farmlands,  river  bottomlands,  bea- 
ver ponds,  wooded  swamps  or  marshes  with  dead  stand- 
ing trees  in  or  near  water.  Competition  for  suitable  natu- 
ral cavities  in  the  Northeast  has  resulted  in  the  heavy  use 
of  nest  boxes.  Wintering:  Tidewater  areas  with  bayber- 
ries. 

Special  Habitat  Requirements:  Cavity  for  nestmg. 

Open  feeding  areas  such  as  meadows,  marshes,  or  wa- 
ter. The  minimum  d.b.h.  of  suitable  nest  trees  is  10 
inches  (25.4  cm)  (Thomas  et  al.  1979). 

NESTING:  Egg  dates:  May  5  to  June  29,  New  York  (Bull 
1974:382).  Clutch  size:  4  to  7,  typically  5  or  6.  Incubation 
period:  13  to  16  days.  Nestling  period:  16  to  24  days  (de- 
pending on  food  supply).  Broods  per  year:  1 .  Age  at  sex- 
ual maturity:  1  year.  Nest  height:  4  to  15  feet  (1.2  to  4.6 
m).  Nest  site:  Natural  cavity  or  old  woodpecker  hole  in  a 
trunk  or  dead  limb  of  dead  or  living  tree,  holes  in  build- 
ings, nest  boxes.  Is  usually  a  solitary  nester  but  may  nest 
in  small  groups  where  suitable  cavities  abound  and  there 
is  a  good  food  supply.  Prefers  to  nest  over  a  body  of  wa- 
ter. 


Range 


Territory  Size: 
(Kuerzl  1941). 


Territory  is  restricted  to  the  nei 


Sample  Densities:  40  occupied  nest  boxes  in  2E  ':res 
(11.3  ha)  of  modified  woodland  in  Illinois  (B(  ther 
1942).  Birds  will  nest  within  7  feet  (2. 1  m)  of  each  o  |rin 
the  presence  of  abundant  food  (Scott  et  al.  1977).  -nsi- 
ties  of  up  to  150  pairs  per  0.3  ha  (0.7  acres)  are  p<  '^ible 
in  nest  boxes  spaced  no  less  than  2  m  (6.6  feet' 
(Whittle  1926). 


FORAGING:  Major  foods:  Flying  insects  (summer 
ries,  and  seeds  are  taken  to  supplement  the  wint 
when  insects  are  less  abundant.  Substrates:  Air, 
Technigues:  Hawking,  skimming  water  surface.  1 
red  feeding  habitat:  Over  bodies  of  water. 


:Dart 


)er- 

diet 
»ter. 
:fer- 


COMMENTS:  The  Tree  Swallow's  habit  of  eating  bi 
ries  enables  it  to  return  to  the  Northeast  earlier 
spring,  linger  later  in  fall,  and  remain  farther  sc 
winter  than  other  species  of  swallows.  It  commonl' 
ers  m  large  coastal  flocks  in  autumn. 

Key  REFERENCES:  Chapman  1955,  Graber  et  al. 
Kuerzi  1941,  Paynter  1954. 
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orthern  Rough-winged  Swallow 

'elgidopteryx  serripennis) 


O.U.  No.  617.0 


Range 


-  NGE:  Breeding:  Maine  to  New  Brunswick  w.  to  British 
;|)lumbia,  s.  to  South  America.  Winter:  Mexico  to  South 
•herica.  Occasionally  n.  to  coastal  South  Carolina. 

HLATiVE  Abundance  in  New  England:  Locally  common 

tipncommon. 

HbITAT:  Breeding:  Nearly  any  open  area  with  adequate 
npt  sites  and  a  water  supply  (usually  a  stream).  Often 
r,br  valleys  and  lake  shores. 

nWg:  Egg  dates:  May  19  to  July  5,  New  York  (Bull 
1|4:385).  Clutch  size:  4  to  8,  typically  6  or  7.  Incubation 
p'iod:  16  days.  Nestling  period:  20  to  21  days,  to  30 
d;''s  where  food  is  scarce.  Broods  per  year:  1.  Age  at 
sfual  maturity:  1  year.  Nest  site:  Solitary  or  semi-colo- 
nl  nester  (colonies  usually  consist  of  2  to  6  pairs).  Nests 
irj)urrows  in  sandy  banks,  often  along  a  stream,  irrega- 
lii'i  ditch,  and  less  commonly  in  rock  ledges,  crevices  in 
bi'iges  and  buildings,  or  drainage  pipes  under  bridges. 
Cfen  occupies  abandoned  bank  swallow  or  Kingfisher 

hC3S. 


T 


RITORY  SiZE:  Territory  is  limited  to  the  immediate  vi- 
ty  of  the  nest  entrance  ( Lunk  1 962 : 29) . 


FdAGING:  Major  foods:  Flying  insects.  Substrate:  Air. 
Tehniques:  Hawking,  skimming  water  surface. 


COMMENTS:  Often  one  or  a  very  few  pairs  of  Rough-wings 
share  a  bank  with  Bank  Swallows,  especially  along  major 
water  courses. 


Key  REFERENCES: 
1962. 


Bent  1942,  Graber  et  al.   1972,  Lunk 
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Bank  Swallow 

(Ripaha  riparia) 
A.O.U.  No.  616.0 


Range 


RANGE:  Breeding:  Labrador,  w.  to  Alaska,  s.  to  Virginia 
and  the  Carolinas  (mountains),  s.  Texas  and  s.  Califor- 
nia. Winter:  South  America,  mainly  in  Brazil. 

Relative  Abundance  in  New  England:  Common  to  un- 
common depending  on  availability  of  nest  sites. 

HABITAT:  Breeding:  Riverbanks,  gravel  pits,  road  cuts, 
hardened  sawdust  piles,  and  clay  banks.  Prefers  areas 
with  grassland  or  cultivated  fields  at  low  elevations  and 
near  fresh  water. 

Special  Habitat  Requirements:  Sand  or  clay  banks  that 

are  stabilized  by  a  grassy  mat  overhanging  the  top. 

Nesting:  Egg  dates:  May  15  to  July  13  (second  brood). 
New  York  (Bull  1974:383).  Clutch  size:  4  to  6,  typically  5. 
Incubation  period:  14  to  16  days.  Nestling  period:  18  to 
22  days,  to  30  days  where  food  supply  is  limited.  Broods 
per  year:  1.  Age  at  sexual  maturity:  1  year.  Nest  site:  A 
burrow  dug  by  both  sexes  usually  near  top  of  bank. 
Depth  varies  from  9  inches  (22.9  cm)  to  6  feet  (1.6  m). 
Birds  may  restore  existing  burrows  and  form  dense  colo- 
nies where  possible. 

Territory  Size:  Territory  is  restricted  to  the  area  imme- 
diately surrounding  the  nest  site. 

Sample  Densities:  Minimum  spacing  of  nest  holes  in  a 
Wisconsin  study  was  4  inches  (10.2  cm).  Most  holes  were 
5  to  7  inches  (12.7  to  17.8  cm)  apart  (Petersen  1955). 


FORAGING:  Major  foods:  Flying  insects  (nearly  10i''|er- 
cent  of  diet).   Substrate:    Air.    Techniques:    Hav  l^ig, 


skimming    water   surface.    Preferred    feeding 
Over  water  or  grasslands,  especially  pastures. 


hciat 


COMMENTS:  Colonial  feeding  may  be  an  adaptatic  fist 
allows  for  more  effective  discovery  of  insect  swins. 
Birds  typically  nest  in  dense  colonies  of  10  to  mon  jian 
300  nests.  Nesting  is  synchronized  —  more  than  7  ijer- 
cent  of  the  young  leave  the  nest  within  a  6-day  j sod 
(Emlen  and  Demong  1374).  1 

Key  REFERENCES:  Bent  1942,  Beyer  1938,  Graber  ^al. 
1972,  Petersen  1955.  i 
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liff  Swallow 

irundo  pyrrhonota) 


O.U.  No.  612.0 


Range 


NGE:  Breeding:  Nova  Scotia,  w.  to  n.  Alaska,  s.  to  Vir- 
3iia,  Missouri  and  Central  America.  Winter:  South 
^le^ica. 

rlLATivE  Abundance  in  New  England:  Uncommon  to 


HbitaT:  Breeding:  Farmlands,  villages,  cliffs,  bridges, 
dbs,  fresh  or  salt  water  areas,  open  forests. 

S;ciAL  Habitat  Requirements:  Open  foraging  areas, 

V'tical  wall  with  an  overhang  for  nest  attachment,  mud 
fcinest  construction,  fresh  water  with  smooth  surface  for 
dnking.  Nesting  success  is  higher  when  house  spar- 
r(7s  are  controlled  at  colonies. 

N|tinG:  Egg  dates:  May  9  to  July  14,  New  York  (Bull 
H;4:389).  Clutch  size:  3  to  6,  typically  4  or  5.  Incubation 
P'iod:  15  to  16  days.  Nestling  period:  About  24  days. 
B  ods  per  year:  1  or  2.  Age  at  sexual  maturity:  1  year. 
N;t  site:  Nests  colonally  under  bridges  or  dams,  eaves, 
^i|  interior  of  barns  and  sheds.  Solitary  nesting  occa- 
siially  occurs. 

TljRITORY  Size:  Restricted  to  the  distance  the  bird  can 
refch  with  bill  from  rim  of  nest  (Emlen  1952). 

SAple  Densities:  More  than  100  nests  have  been 
ccjnted  at  a  single  barn  (Bull  1974:389). 


AGING:  Major  foods:  Flying  insects  make  up  nearly 
percent  of  diet  (Bent    1942:476).   Substrate:   Air. 


Technigues:  Hawking,  skimming  water  surface.  Prefer- 
red feeding  habitat:  Often  feed  high  m  the  sky  (in  excess 
of  100  feet)  (30.5  m).  Birds  were  seen  feeding  up  to  4 
miles  (6.4  km)  from  nest  site  (Emlen  1954). 

Comments:  Cliff  and  barn  swallows  may  nest  in  the  same 
barn,  but  competition  is  minimal  because  Cliff  Swallows 
build  near  the  entrance  point  and  Barn  Swallows  nest 
deeper  in  the  interior  (Samuel  1971 ).  Much  of  Cliff  Swal- 
low habitat  has  been  usurped  by  House  Sparrows. 

Key  References:  Emlen  1952,  1954;  Graberetal.  1972, 
Mayhew  1958,  Samuel  1971. 
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Barn  Swallow 

(Hirundo  rustica) 


A.O.U.  No.  613.0 


RANGE:  Breeding:  Labrador,  west  to  Alaska,  south  to 
Georgia,  Alabama,  and  Mexico.  Winter:  South  Amer- 
ica. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Breeding:  Farmlands,  rural  and  abundant  ar- 
eas. 

Special  Habitat  Requirements:  Man-made  structures, 

especially  buildings,  for  nesting.  Open  barns  with  suit- 
able areas  for  nest  construction  on  beams. 

Nesting:  Egg  dates:  May  1 1  to  August  3,  New  York  (Bull 
1974:366).  Clutch  size:  4  to  6,  typically  4  or  5.  Incubation 
period:  About  15  days.  Nestling  period:  16  to  23  days. 
Broods  per  year:  1  or  2  (at  warmer  latitudes).  Age  at  sex- 
ual maturity:  1  year.  Nest  site:  Nests  inside  sheds  and 
barns  (often  in  colonies),  under  bridges,  culverts.  For- 
merly nested  on  cliffs,  in  caves  and  in  niches  in  rocks. 

Territory  Size:  Probably  restricted  to  the  nest  site. 

Sample  Densities:  Usually  6  to  8  nests  per  site  is  maxi- 
mum, but  as  many  as  55  nests  have  been  reported  in  a 
single  barn  (Harrison  1975: 132)  and  63  at  a  Lunenburg, 
Massachusetts  barn  (Blodget,  personal  communication). 
20  pairs  per  sguare  mile  (8  pairs/km^)  in  favorable  habi- 
tat in  North  Dakota  (Stewart  and  Kantrud  1972).  1 1  pairs 
per  100  acres  (40  ha)  in  mixed  agricultural  and  residen- 
tial habitats  including  buildings  (Stewart  and  Bobbins 
1958:214). 


FORAGING:  Major  foods:  Flying  insects,  occasic^llly 
takes  fruits.  Substrate:  Air.  Techniques:  Hawking,  m- 
ming  water  surface.  Preferred  feeding  habitat:  Jer 
ponds,  lakes,  rivers,  and  fields,  seldom  feeds  more  ',an 
0.5  mile  (0.8  km)  from  nest  site  (Samuel  1971).  j 

Comments:  The  diet  consists  almost  entirely  of  a  ijial 
matter  (Bent  1942:450).  Nearly  all  the  food  is  taken  ci^he 
wing.  Swallows  in  Illinois  spent  much  time  feedinc  jer 
edge  shrub  areas.  Feeding  densities  averaged  26  ids 
per  100  acres  (40  ha)  (Graber  et  al.  1972). 


Key  References:  Bent  1942,  Davis 
1972,  Samuel  1971. 


1937,  Graber 
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Jray  Jay 

^erisoreus  canadensis) 


,0.U.  No.  484.0 


Range 


FnGE:  Breeding:  Labrador,  w.  ton.  Alaska,  s.  ton.  New 

Egland,  New  York  (Adirondacks),  Michigan,  and  Cali- 

nia.  Winter:  Same  as  breeding  range,  however,  birds 

y  wander  as  far  s.  as  Pennsylvania  and  the  s.  Great 

ins. 


.ATiVE  Abundance  in  New  England:  Uncommon  to 


HtelTAT:  Breeding:  Coniferous  forest  and  nearby  decid- 
uus  or  mixed  woodlands.  Coniferous  swamps,  wooded 
rrjuntain  slopes.  Wintering:  Birds  wander  but  seldom 
wye  south  of  the  breeding  range.  In  mountainous  ar- 
54  they  commonly  seek  lower  elevations. 

SlciAL  Habitat  REQUIREMENTS:  Coniferous  forests. 

N;tinG:  Egg  dates:  March  to  April  (Goodwin 
H 6:250).  Clutch  size:  2  to  5,  typically  3  or  4.  Incubation 
puod:  16  to  18  days.  Nestling  period:  About  15  days. 
B.ods  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
htght:  5  to 30  feet  (1.5  to  9.1m),  typically  5  to  12  feet  (1.5 
to|.7  m).  Nest  site:  In  solitary  tree  or  clump  of  trees, 
usblly  conifers.  Nest  is  often  placed  in  crown  of  low  tree 
orpwer  near  trunk  or  branch  tips  and  is  usually  well 
hi'den. 


FORAGING:  Major  foods:  Insects,  fruits,  seeds,  buds. 
Substrates:  Leaf  litter  on  ground,  leaf  and  branch  sur- 
faces of  trees  and  shrubs.  Technigues:  Gleaning. 

COMMENTS:  Gray  lays  cache  food  for  future  use. 

Key  REFERENCES:  Bent  1946,  Goodwin  1976,  Lawrence 
1947. 
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Blue  Jay 

(Cyanocitfa  cristata) 


A.O.U.  No.  477.0 


RANGE:  Breeding:  Newfoundland  w.  to  s.  Alberta,  s.  to 
Florida  and  Texas.  Winter:  Same  as  breeding  range. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Breeding:  Coniferous,  deciduous,  and  mixed 
(preferred)  woodlands  representing  a  variety  of  forest 
types,  wooded  islands,  farms,  cities,  suburbs,  parks,  and 
gardens.  Prefers  woodlands  of  oak,  beech,  and  hickory. 
Wintering:  Some  northern  birds  move  to  more  southern 
parts  of  breeding  range  (Goodwin  1976:263). 

Nesting:  Egg  dates:  April  28  to  June  17,  New  York  (Bull 
1974:393).  Clutch  size:  3  to  6,  typically  4  or  5.  Incubation 
period:  17  to  18  days.  Nestling  period:  17  to  21  days. 
Broods  per  year:  1  north,  2  south.  Age  at  sexual  matu- 
rity: 2  years  (occasionally  1  year).  Nest  height:  5  to  50 
feet  (1.5  to  15.2  m),  typically  10  to  25  feet  (3.0  to  7.6  m). 
Nest  site:  Prefers  to  nest  in  conifer  thickets  in  mixed 
woodlands.  Also  builds  in  deciduous  trees,  shrubs,  and 
shrubs  overrun  with  vines.  Nest  may  be  close  to  trunk  of 
tree  or  well  out  on  a  horizontal  limb. 

Territory  Size:  Territorial  boundaries  are  not  well  de- 
fined (Goodwin  1976:267). 

Sample  Densities:  5  birds  per  100  acres  (40  ha)  in  well- 
defined  floodplain  forest  in  Maryland.  4  birds  per  100 
acres  (40.5  h)  in  mixed-oak  forest  in  Maryland  (Stewart 
andRobbins  1958). 


Range 


Permanent 
I       I  Breeding 


FORAGING:  Major  foods:  Seeds,  fruits,  mast,  occ  ^ion- 
ally  takes  insects,  nestlings,  young  mice.  Acorn:  jrea 
staple  food  item  throughout  the  year.  Subs  jtes: 
Ground  (litter),  tree  tops,  shrubs;  birds  feed  at  all  Ms 
In  vegetation.  Technigues:  Hopping  and  gleaninc  i 

COMMENTS:  Beal  (1897  m  Bent  1946:39)  found  tr76 
percent  of  the  annual  diet  (292  stomachs  taken  thiagh- 
out  the  year)  was  vegetable  matter  and  24  perceijwas 
animal  matter.  Birds  cache  food  in  various  places,  (j'Ssi- 
bly  for  winter  use. 


Key  REFERENCES:  Bent  1946,  Goodwin  1976. 
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merican  Crow 

hrvus  brachyrhynchos) 
.O.U.  No.  331.0 


Range 


IJIIIJ  Permanent 
I      I  Breeding 


NGE:  Breeding:  Newfoundland,  w.  to  British  Colum- 
:|.,  s.  to  Florida,  the  Gulf  Coast  and  s.  California.  Wm- 
:fj:  Southern  Canadian  Provinces,  s. 

i 
^LATiVE  Abundance  IN  New  England:  Common. 

qlBITAT:  Interior  and  edges  of  open  deciduous,  conifer- 
d|,  and  mixed  forests  and  woodlots.  Prefers  woodland 
m  adjacent  farmland.  Wintering:  Large  flocks  often 
:<igregate  in  coastal  areas  where  food  is  more  accessi- 

^•.TING:  Egg  dates:  March  30  to  June  14,  New  York  (Bull 
1H:397).  Clutch  size:  3  to  8,  typically  4  to  6.  Incubation 
3(;iod:  18  days.  Nestling  period:  About  25  days.  Broods 
>  year:  1  north,  often  2  in  south  (Harrison  1975:139). 
^3  at  sexual  maturity:  2  years.  Nest  height:  10  to  70  feet 
7'm).  Nest  site:  Usually  in  crotch  of  tree  near  trunk  or 
xa  horizontal  limb.  Prefers  to  nest  in  conifers  when 
JVilable. 

raiTORY  SIZE:  Fitch  (1958)  found  crows  nonterritorial 
irtjansas  and  highly  social  in  many  activities. 

S/JPLE Densities:  0.6  pair  per  100  acres  (40  ha)  m  mixed 
«dland  and  farmland  habitat  in  Maryland  (Stewart 
ir:  Robbins  1958).  4  pairs  nested  within  a  distance  of 
lOlyards  (91.4  m)  in  Kansas  (Fitch  1958).  8  pairs  per 
sq'ire  mile  (3  pairs/km^)  m  favorable  habitat  m  North 
3cpta  (Stewart  and  Kantrud  1972). 


Foraging:  Major  foods:  Crows  are  omnivorous,  taking 
mammals  (mainly  carrion),  insects,  small  birds  (nest- 
lings), fruit,  garbage,  gram.  Substrates:  A  variety  of 
substrates.  Technigues:  Aerial  searching,  followed  by 
guick  descent  to  ground.  Preferred  feeding  habitat:  Cul- 
tivated grain  fields. 

Key  References:  Bent  1946,  Goodwin  1976,  Johnston 
1961. 
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Fish  Crow 

(Corvus  ossifragus) 


A.O.U.  No.  490.0 


Range 


Range:  Breeding:  Atlantic  coast  from  Massachusetts  s. 
to  Florida,  w.  along  the  Gulf  Coast  to  e.  Texas.  Winter: 
New  York,  s. 

Relative  Abundance  in  New  England:  Uncommon  to 
rare. 

HABITAT:  Breeding:  Low  coastal  areas  especially- 
wooded  marine  shorelines,  coastal  marshes  and  beaches 
and  inland  wetlands,  especially  along  rivers  affected  by 
tides.  Wintering:  Same  as  breeding  habitat. 

NESTING:  Egg  dates:  March  20  to  June  5,  New  York  (Bull 
1974:399).  Clutch  size:  4  to  5.  Incubation  period:  17  to  18 
days.  Nestling  period:  About  21  days.  Broods  per  year: 
1.  Age  at  sexual  maturity:  2  years.  Nest  height:  20  to  80 
feet  (6.1  to  24.4  m),  typically  50  feet  (15.2  m).  Nest  site: 
Usually  in  small  colonies  in  deciduous  or  coniferous 
trees. 

Sample  Densities:  Colonies  usually  are  made  up  of  2  to  4 
pairs  each  nesting  in  a  separate  tree. 

FORAGING:  Major  foods:  Insects,  gram  wild  fruits, 
aquatic  organisms,  birds'  eggs,  carrion.  Substrates: 
Mud,  sand,  water,  other  birds'  nests.  Techniques:  Hov- 
ering, followed  by  quick  descent  to  food,  ground-glean- 
ing. Preferred  feeding  habitat:  Tidal  flats,  beaches, 
rookeries,  banks  of  brackish  rivers. 


Comments:  Also  breeds  m  fertile  farmland  well  i'lnd 
from  coast  (100-1-   miles  (16.0-1-   km))  in  Pennsy  \^nia 
and  Maryland.  Fish  crows  often  feed  and  roost  in 
flocks  with  common  crows. 


rge 


Key  References:  Bent  1946,  Forbush  1929,  Gowin 
1976. 
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ommon  Raven 

'orvus  corax) 


O.U.  No.  486.0 


Range 


Berkshire  resident-no 
confirmed  breeding 


NGE:  Breeding:  Northern  North  America,  s.  to  coastal 
\iine,  the  Dakotas,  and  the  mountains  to  Georgia  and 
'  ntral  America.  Local  m  Adirondack  Mountains.  Win- 
:< :  Some  birds  move  to  more  southern  parts  of  breeding 
rige. 


'pATIVE 
ine). 


Abundance  in    New    England:    Common 


HJbitaT:  Breeding:  Remote  mountain  forests,  seacoasts, 
vibded  marine  islands.  Prefers  open  woodlands,  clear- 
irs;  avoids  extensive,  dense  forests.  Wintering:  Ravens 
-inmonly  move  toward  the  coast  or  to  southern  parts  of 
bjeding  range  where  foods  is  more  accessible.  Lake 
slires,  rivers  banks,  mud  flats. 

SiciAL  Habitat  Requirements:  Chffs  or  tafl  trees  for 
nijting. 

N  TING:  Egg  dates:  March  24  to  April  29,  Maine  (Bent 
1-6:214).  Clutch  size:  3  to  6,  typically  4  or  5.  Incubation 
ouod:  About  21  days.  Nestling  period:  About  40  days. 
B'ods  per  year:  1.  Age  at  sexual  maturity:  Probably  3  or 
[Ti|e  years  (Hooper  and  Dachelet  1976).  Nest  site:  Usu- 
allon  a  cliff  or  high  in  a  coniferous  tree.  Ravens  in  Vir- 
gi:,a  nested  on  cliffs  with  an  overhang  above  and  a  steep 
"oi  face  below.  Nests  were  found  as  close  as  0.5  mile 
10  km)  to  human  dwellings  (Hooper  1977). 

Hip  Range:  2.6  to  4.2  sguare  miles  (6.7  to  10.9  km2) 
!o|erved  areas)  in  Wyoming  (Craighead  and 
^'ighead  1969).  Hooper  (1977)  observed  ravens  flying 
nti'e  than  1 .2  miles  (2  km)  from  nest  sites. 


Sample  Densities:  Nests  are  often  spaced  several  miles 
apart  (Harrison  1975).  Hooper  and  others  (1975)  found 
ravens  nesting  as  close  as  2.2  km  (1.4  miles)  and  with  an 
average  distance  of  4.3  km  (1.7  miles). 

FORAGING:  Major  foods:  Ravens  are  omnivorous,  taking 
small  to  large  mammals  (carrion),  birds,  insects  and 
plant  material  (Harlow  et  al.  1975).  Substrates:  Lake 
shores,  mud  flats  (coast),  forest  floor.  Technigue:  Scav- 
enging. Preferred  feeding  habitat:  Seabird  colonies 
(coast),  garbage  heaps;  highways  (road  kills). 

Comments:  Harlow  and  others  (1975)  found  that  medium 
to  large  mammals  were  the  predominant  food  items  taken 
in  winter  and  spring  in  Virginia.  They  were  apparently  m 
the  form  of  carrion  supplied  by  road  kills  or  natural  mor- 
tality. 

Key  References:  Bent  1946,  Goodwm  1976,  Harlow 
1922,  Hooper  1977,  Murray  1940,  Tyrrell  1945. 
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Black-capped  Chickadee 

(Parus  atricapillus) 


A.O.U.  No.  735.0 


Range 


RANGE:  Breeding:  Newfoundland,  w.  to  c.  Alaska,  s.  to 
North  Carolina  (mountains),  n.  New  Mexico  and  n.  Cali- 
fornia. Winter:  Resident  in  breeding  range. 

Relative  Abundance  in  New  England:  Connmon. 

Habitat:  Breeding:  Deciduous,  coniferous,  or  mixed 
woodlands  (mixed  preferred).  Frequents  both  heavily 
forested  and  residential  areas.  Wintering:  Frequents 
city  parks  and  residential  areas  with  feeding  stations  ad- 
jacent to  breeding  habitat.  Birds  generally  remain  in 
breeding  areas. 

Special  Habitat  Requirements:  Require  dead  standing 

trees  (minimum  d.b.h.  4  inches  (10.2  cm))  for  excavating 
cavities  or  trees  with  existing  cavities  for  nesting 
(Thomas  et  al.  1979).  Comparatively  open  situations 
(nesting)  near  deeper  woods  (feeding)  (Odum  1941). 

NESTING:  Egg  dates:  April  29  to  July  15,  New  York  (Bull 
1974:401).  Clutch  size:  5  to  10,  typically  6  to  8.  Incuba- 
tion period:  12  to  13  days.  Nestling  period:  About  16 
days.  Broods  per  year:  1  or  2.  Age  at  sexual  maturity:  1 
year.  Nest  height:  1  to  50  feet  (0.3  to  15.2  m),  typically  4 
to  lOfeet  (1.2to3.0m).  Nest  site:  In  a  cavity  in  a  standing 
dead  tree  or  stub,  preferably  birch,  aspen,  pin  cherry,  or 
other  tree  that  undergoes  rapid  decay.  Accepts  nest 
boxes.  Prefers  stubs  with  firm  shells  and  decayed  interi- 
ors (Brewer  1961).  Usually  excavated  m  decaying  wood. 
Rarely  uses  old  woodpecker  holes  and  natural  cavities. 


Territory  Size:  Sizes  ranged  from  8.4  to  17. 1  acre^3.4 
to  6.9  ha)  (average  13.2  acres  (5.3  ha))  in  differentHbi- 
tats  (Odum  1941).  2.3  acres  (0.9  ha)  for  1  pair  in  K  jsas 
(Fitch  1958). 


Home  Range:  Winter  —  approximately  21  to  55 
(8.5  to  22.3  ha)  (average  36  acres  (14.6  ha))  in  Nev 
(Odum  1942:523).  19.1  acres  (7.7  ha)  in  Kansas 
1958). 

Sample  Densities:  Average  1  pair  per  22  acres  (8 
in  suitable  habitat  (Odum  1941).  Winter — 1  birdpe 
acres  (1.1  ha)  in  bottomland  woods  in  New  York 
1931).  Maximum  27  pairs  per  40  ha  (100  acres)  (H 
and  Evans  1977). 


ires 
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Foraging:  Major  foods:  Insects,  seeds,  fruits.  Jib- 
strafes:  Bark  crevices;  leaf,  branch,  and  twig  sursss. 
Techniques:  Gleaning,  probing  of  tree  trunk,  brar  j3S, 
leaves.  Preferred  feeding  habitat:  Chickadees  led 
where  food  is  most  abundant.  Kluyver  (1961)  foun  liat 
birds  fed  more  often  in  pine  groves  with  abundant  i  ^?r- 
pillars  than  in  adjacent  oak  woods. 

Comments:  A  study  by  Odum  (1941)  revealed  thatr|sts 
were  often  located  in  open  woods  or  forest  edge  id 
feeding  was  heaviest  in  deep  woods. 

Key  References:  Brewer  1961;  Kluyver  1961;  C''ini 
1941, 1942. 
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oreal  Chickadee 

^arus  hudsonicus) 


O.U.  No.  740.0 


Range 


IfNGE:  Breeding:  Labrador,  w.  to  nw.  Alaska,  s.  to 
Ipine,  n.  New  York  and  s.  British  Columbia.  Winter: 
!jime  as  breeding  range.  Wanders  to  se.  New  York  and  s. 
lew  Jersey. 

|lative   Abundance  in    New    England:    Common 

(|aine)  and  rare  (Massachusetts). 


RbiTAT:  Breeding:  Northern  coniferous  woods,  wooded 
samps,  bogs.  Wintering:  Same  as  breeding  habitat. 

I 

^JECiAL  Habitat  Requirements:  Decaying  trees  for  ex- 
cljvating  cavities.  McLaren  (1975)  found  that  Chicka- 
Cijes  preferred  to  nest  in  trees  with  soft  wood  and  hard 
e;erior  layers  and  bark. 

4tinG:  Egg  dates:  June  11  to  July  17  (late),  New  York 
(itill  1974:402).  Clutch  size:  4  to  9,  typically  6  or  7.  Incu- 
tpon  period:  12  to  13  days  (Harrison  1975).  Nestling 
Fnod:  About  18  days.  Broods  per  year:  1 .  Age  at  sexual 
n:turity:  1  year.  Nest  height:  1  to  10  feet  (0.3  to  3.0  m). 
Kst  site:  Decaying  stub  or  tree,  preferably  with  firm  ex- 
tuor  and  soft  interior.  Bird  may  excavate  several  holes 
bore  choosing  one  for  nest.  Sometimes  uses  natural 
c;?ities  or  old  woodpecker  holes. 
1 
TlRITORY  SIZE:  Larger  than  5  ha  (12.4  acres)  m  spruce- 
fiorest  (McLaren  1975). 

FpAGING:  Major  foods:  Insects,  seeds,  fruits.  Sub- 
stites:  Bark  crevices,  leaves,  twigs,  branches.  Tech- 
n  ues:  Gleaning,  probing  of  tree  trunk,  branches,  nee- 
d.3,  cover. 


COMMENTS:  Nest  site  selection  seems  to  be  influenced 
more  by  the  softness  of  the  wood  than  by  species  of  tree 
(McLaren  1975). 

Key  REFERENCES:  Bent  1946,  Forbush  1929,  McLaren 
1975. 
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Tufted  Titmouse 

(Parus  bicolor) 


A.O.U.  No.  731.0 


RANGE:  Breeding:  Central  New  England,  w.  to  Illinois 
andn.  Nebraska,  s.  to  Florida,  the  Gulf  Coast  and  Texas. 
Increasing  and  spreading  n.  in  the  Northeast.  Winter: 
Same  as  breeding  range. 

Relative  Abundance  in  New  England:  Common  except 

at  limits  of  range. 

HABITAT:  Breeding:  Low  rich  woodlands,  moist  bottom- 
lands and  swamps,  residential  areas  in  shade  trees.  Win- 
tering: Same  but  with  preference  for  feeding  stations. 

Special  Habitat  Requirements:  Nesting  cavities,  com- 
monly in  mixed  woods. 

Nesting:  Egg  dates:  April  29  to  May  27,  New  York  (Bull 
1974:404).  Clutch  size:  4  to  8,  typically  5  or  6.  Incubation 
period:  12  days.  Nestling  period:  15  to  18  days.  Broods 
per  year:  1.  Age  at  sexual  maturity:  1  year.  Nest  height:  3 
to  90  feet  (0.9  to  27.4  m).  Nest  site:  A  natural  tree  cavity 
or  old  woodpecker  hole.  It  is  generally  believed  that 
Tufted  Titmice  do  not  excavate  their  own  nest  sites.  Ac- 
cept nest  boxes. 

Territory  Size:  2.9  acres  (1.2  ha)  in  oak-hickory-elm 
habitat  in  Kansas  (Fitch  1958). 

Home  Range:  5  birds  were  repeatedly  recorded  year- 
round  within  a  0.6  mile  (0.9  km)  radius  from  a  banding 
station  in  Michigan  (Van  Tyne  1948).  Average  sizes  of 
minimum  home  ranges  in  winter  ranged  from  10.4  to 
19.7  acres  (4.2  to  8.0  ha)  in  Kansas  (Fitch  1958). 


Range 


Sample  Densities:  Maryland— 13  pairs  per  100  acr-!; 
ha)  in  well-drained  floodplain  forest.  13  pairs  per  1(  ()er 
100  acres  (40  ha)  in  upland  oak  forest.  1 1  pairs  pe  r|00 
acres  (40  ha)  in  second-growth  river  swamp.  6  pai  soer 
100  acres  (40  ha)  in  pine-oak  forest  (Stewart  and  Ro  3ins 
1958:226).  \ 

Foraging:  Major  foods:  Insects,  seeds,  and  fruits,  3.)e- 
cially  mast.  Substrates:  Branch  and  leaf  surfaces  (s  inq 
and  summer),  branch  surfaces  (winter);  ground,  })e- 
cially  exposed  soil  (Fitch  1958).  Techniques:  Glealg, 
probing.  Preferred  feeding  habitat:  Often  in  canop  put 
very  frequently  near  the  ground  when  not  disturb  '^by 
observers. 

COMMENTS:  Pairs  may  mate  for  life  (Gillespie  1930)  j^al 
(1916  m  Bent  1946:399)  found  the  food  of  186  bird;  in- 
sisted of  67  percent  animal  and  33  percent  vege  :|>le 
matter.  May  have  extended  its  range  in  the  Northee  ■ 
reduced  winter  mortality  due  to  suburban  feedin< 
tions. 


Key  References:  Bent  1946,  Boyd  1962,  Forbush 
Gillespie  1930,  Laskey  1957. 
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led-breasted  Nuthatch 

■)itta  canadensis) 


,0.U.  No.  728.0 


Range 


^1  Permanent 
I       I  Breeding 
I       I   Winter 


KNGE:  Breeding:  Newfoundland,  w.  to  Alaska,  s.  to 
?w  Jersey,  North  Carolina  (mountains)  and  s.  Califor- 

13.  Winter:  Northern  United  States,  irregularly  s.  to 
Drida,  the  Gulf  Coast  and  n.  Mexico. 

,1 

IfLATiVE   Abundance  in    New    England:    Common 

(jaine). 

BITAT:  Breeding:  Coniferous  forests,   sometimes  in 
:ed  woodlands.  Wmtering:  Mainly  coniferous  forests 
tjt  also  frequents  mixed  woodlands  with  cone-bearing 
ties.  Less  often  in  deciduous  woods  (winter  only). 

Secial  Habitat  Requirements:  Coniferous  woods, 

c/ity  for  nesting  in  tree  with  minimum  d.b.h.  of  12 
ii;;hes  (30.5  cm)  (Thomas  et  al.  1979). 

KSTING:  Egg  dates:  April  13  to  June  17,  New  York  (Bull 
174:409).  Clutch  size:  4  to  7,  typically  5  or  6.  Incubation 
fried:  12  days.  Nestling  period:  21  days.  Broods  per 
yjfir:  1.  Age  at  sexual  maturity:  1  year.  Nest  height:  5  to 
4'feet(1.5to  12.2  m),  typically  15  feet  (4.6  m).  Nest  site: 
/:avity  in  a  rotted  stub  or  dead  branch,  usually  exca- 
vedbut  occasionally  uses  an  old  woodpecker  hole. 

FjRAGING:  Major  foods:  Small  insects,  seeds — espe- 
cjlly  of  pine,  spruce  and  fir.  Substrates:  Mainly  along 
tvgs  and  small  branches  (Bull  1974:409).  Techniques: 
Caaning,  probing. 

Kt  References:  Bent  1948,  Lawrence  1952. 
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White-breasted  Nuthatch 

(Sitta  carolinensis) 


A.O.U.  No.  727.0 


RANGE:  Breeding:  Southern  Quebec,  w.  to  s.  British  Co- 
lumbia, s.  to  Florida  and  Mexico.  Winter:  Same  as 
breeding  range. 

Relative  Abundance  in  New  England:  Common. 

HABITAT:  Breeding:  Mixed  or  deciduous  woodlands  with 
large  trees,  orchards,  villages.  Wintering:  Birds  tend  to 
remain  in  breeding  areas. 

Special  Habitat  Requirements:  Natural  cavities  for 

nesting.  Trees  with  minimum  d.b.h.  of  12  inches  (30.5 
cm)  (Thomas  et  al.  1979)  are  most  suitable. 

NESTING:  Egg  dates:  April  3  to  June  6,  New  York  (Bull 
1974:407).  Clutch  size:  5  to  9,  typically  8.  Incubation 
period:  12  days.  Nestling  period:  About  14  days.  Broods 
per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest  height: 
15  to  50  feet  (4.6  to  15.2  m).  Nest  site:  Cavity  m  a  live, 
dead,  or  dying  tree  at  almost  any  height  above  ground. 
Seems  to  prefer  rotted  out  knot  holes  or  similar  natural 
openings  to  old  woodpecker  holes  (Pough  1949:95). 
Rarely,  if  ever,  excavates  own  cavity.  Much  competition 
for  natural  cavities  occurs  between  White-breasted  Nut- 
hatches and  gray  and  red  squirrels  (Kilham  1968b). 

Territory  Size:  Winter  feeding  territories  ranged  from 
25  to  30  acres  (10.1  to  12.1  ha)  per  pair  in  woodlands  and 
about  50  acres  (20.2  ha)  per  pair  in  semiwooded  country 
(Butts  1931). 


Range 


Sample  Densities:  1  pair  per  24  acres  (9.6  ha)  in  ^:^ 
York  (Butts  1931).  6  pairs  per  100  acres  (40  ha)  in  c  J« 
tulip-poplar  forest  in  Maryland.  5  pairs  per  100  acres  ■■*  ** 
ha)  in  semi-open  floodplain  forest  (sycamore,  ash,  e  ' 
in  Maryland  (Stewart  and  Bobbins  1958:228).  j 

Foraging:  Major  foods:  Insects,  seeds,  fruits,  mast. '  F 
main  summer  diet  consists  of  gypsy  moth  larvae  and  t  'i 
caterpillars,  beetles,  spiders,  and  ants  (Hardin  i'i 
Evans  1977).  Substrates:  Trunks  and  larger  branche:  •' 
trees,  bark  crevices.  Techniques:  Gleaning,  probii  d 
Preferred  feeding  habitat:  Often  uses  feeding  statioil 
especially  in  winter. 


Comments:  The  spring  diet  consists  of  more  than  79  p 
cent  insects.  The  winter  diet  contained  26  percent  anir  o 
and  67  percent  vegetable  (Forbush  1929).  Birds  cc  r 
monly  store  food  in  crevices  of  bark  (Kilham  1974). 


Key  References: 
Kilham  1968b. 


Bent  1948,  Butts  1931,  Forbush  19! 


J! 


270 


)wn  Creeper 

-thia  americana) 


).U.  No.  726 


Range 


Permanent 
I      I  Breeding 


tJE:  Breeding:  Nova  Scotia,  w.  through  the  s.  Cana- 
:provinces  to  Alaska,  s.  to  Maryland  (locally),  the 
ntains  of  North  Carolina  and  the  Rockies.  Winter: 
nam  United  States,  s.  to  Florida,  the  Gulf  Coast, 
i).  Texas. 

IVE  Abundance  in  New  England:  Locally  common 

jpommon . 

ilJTAT:  Breeding:  Dense  coniferous,  deciduous,  or 
x;i  woodlands,  wooded  swamps.  Wintering:  Same 
tirds  retreat  to  lower  altitudes. 

EiiAL  Habitat  Requirements:  Standing  dead  trees 

tHoose  bark.  The  minimum  d.b.h.  of  suitable  nest 
As  10  inches  (25.4  cm)  (Thomas  et  al.  1979). 

si^G:  Egg  dates:  April  24  to  June  30,  New  York  (Bull 
7'412).  Clutch  size:  5  to  9,  typically  5  or  6.  Incubation 
rijd:  14  to  15  days.  Nestling  period:  13  to  15  days, 
od.s  per  year:  1  or  2.  Age  at  sexual  maturity:  1  year, 
istieight:  5  to  15  feet  (1.5  to  4.6  m).  Nest  site:  Low  on 
in  of  coniferous  or  deciduous  tree  under  a  strip  of 
5sibark,  less  often  in  a  rotted  knothole  or  old  wood- 
ckr  cavity  (probably  only  when  loose  bark  is  unavail- 
>le| 


FORAGING:  Major  foods:  Insects;  a  small  amount  of  vege- 
table material,  mainly  mast.  Substrates:  Bark  crevices, 
trunk,  sides  and  undersides  of  limbs.  Technigues: 
Gleaning,  probing,  scaling.  Preferred  feeding  habitat: 
Sometimes  attracted  to  suet  at  feeding  stations  in  winter. 

Key  References:  Bent  1948,  Forbush  1929. 
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Carolina  Wren 

(Thryothorus  ludovicianus) 


A.O.U.  No.  718.0 


Range 


RANGE:  Breeding;  Southern  New  England,  c.  New  York 
(except  mountains),  w.  to  se.  Wisconsin  and  Iowa,  s.  to 
the  Gulf  Coast  and  Mexico.  Winter:  Same  as  breeding 
range. 

Relative  Abundance  in  New  England:  Rare  (Massa- 
chusetts). 

Habitat:  Breeding:  A  variety  of  places  from  lowland 
stream  bank  tangles  to  upland  brushy  slopes,  woodland 
edges,  slash  piles,  vicinity  of  buildings.  Prefers  moist  ar- 
eas. Wintering:  Low,  flat  ground  near  tidewater  creeks 
(New  Jersey — Bent  1948).  Narrow  Valleys  and  deep  ra- 
vines in  parts  of  winter  range.  Trautman  (1940)  observed 
wrens  in  Ohio  that  moved  from  partly  exposed  areas  to 
sheltering  woodlands  in  extremely  cold  weather. 

Special  Habitat  Requirements:  Low  brushy  vegeta- 
tion. 

NESTING:  Egg  dates:  April  15  to  August  15,  birds  in  s. 
New  York  have  at  least  2  broods  (Bull  1974:417).  Clutch 
size:  4  to  8,  typically  5  or  6.  Incubation  period:  14  days. 
Nestling  period:  13  to  14  days.  Broods  per  year:  2.  Age  at 
sexual  maturity:  1  year.  Nest  height:  To  10  feet  (0.3  m), 
typically  less  than  10  feet  (3  m).  Nest  site:  Commonly 
nests  in  a  cavity  in  a  variety  of  places  both  natural  and 
man-made.  Less  often  builds  a  matted  ball  of  sticks  in  a 
low  shrub  or  in  grasses  that  has  a  side  entrance  and  cen- 
tral cavity. 


Territory  Size:  Wrens  occupied  a  wooded  ravme-p  ji 
habitat  in  Kansas  for  4  years  and  defended  the  follo\  |i 
areas:  5.8,  9.2,  3.9,  and  7.6  acres  (2.3,  3.7,  1 .6,  anc  |! 
ha)  (Fitch  1958).  Average  0.3  acre  (0.1  ha)  in  a  swai- 
thicket  in  Illinois  (Brewer  1955). 

Sample  Densities:  Maryland:  1 1  territorial  males  per  1) 
acres  (40  ha)  in  hardwood  forest  (oaks,  tulip-poplar)  m 
scattered  pine.  6  territorial  males  per  1 00  acres  (40  h.  ^'i 
well-drained  flood-pla?n  forest  (Stewart  and  Rob 
1958:235). 

Foraging:  Major  foods:  Insects,  occassionally  ti 
wild  fruits.  Substrates:  Trunks  of  trees,  branchei 
shrubs,  leaf  surfaces,  ground  htter.  Techniques:  T 
shrub,  leaf  gleaning,  creeping. 


Comments:  Northern  limit  of  this  species  varies  with 
degree  of  winter  severity  (expands  in  mild  winters 
recedes  with  harsh  weather).  The  contents  of  291 
machs  collected  throughout  the  year  held  94  percent 
imal  and  6  percent  vegetable  matter  (Beal  et  al.  191 
Bent  1948:209). 

Key  References:  Bent  1948,  Nice  and  Thomas  1948. 


i 
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)use  Wren 

oglodytes  aedon) 


3.U.  No.  721.0 


Range 


/IGE:  Breeding:  New  Brunswick  w.  to  British  Colum- 
s.  to  South  Carohna,  Missouri,  and  Texas.  Winter: 
thern  Maryland  w.  to  California,  s.  to  s.   Mexico, 
ctly  farther  n. 

NATIVE  Abundance  in  New  England:  Common  (s. 

[«/  England)  to  uncommon  (Maine). 

.^JITAT:  Breeding:  Near  human  dwellings  with  suffic- 
!ii woody  vegetation  and  cavities  for  nesting,  edges  of 
cfcllands,  farmland,  open  forests  and  clearings,  subur- 
agardens,  orchards,  swampy  woodlands.  Very  adapt- 
b:  in  nesting  habits.  Avoids  deep  forest  interiors  and 
ic] elevations.  Wintering:  Thickets,  brushpiles. 

PpAL  Habitat  Requirements:  Cavity  for  nesting  in 

'BiWith  minimum  d.b.h.  of  10  inches  (25.4  cm)  (Thomas 

U.  1979). 

1 

lEriNG:  Egg  dates:  May  15  to  July  31  (second  brood), 
M  York  (Bull  1974:413).  Clutch  size:  5  to  8,  typically  6 
si'Tncubation  period:  About  15  days.  Nestling  period: 
2\  18  days.  Broods  per  year:  2.  Age  at  sexual  maturity: 
Yi'ar.  Nest  height:  To  10  feet  (0.3  m),  typically  less  than 
0|et  (0.3  m).  Nest  site:  nests  in  cavity  in  a  variety  of 
itdsuch  as  trees,  fence  posts,  tin  cans,  eaves  of  build- 
nc;  nest  boxes.  Cavity  may  be  natural,  excavated  by  a 
vodpecker,  or  man-made. 

'EFITORYSIZE:  178  territories  ranged  from  0.25  to  2.75 
;cr5  (O.I  to  1.1  ha)  in  forest  edge  and  shrubby  pasture 


Sample  Densities:  40  pairs  per  sguare  mile  (15  pairs/ 
km^)  (maximum  density)  in  favorable  habitat  in  North 
Dakota  (Stewart  and  Kantrud  1972).  100  territorial  males 
per  100  acres  (40  ha)  m  farmyard  and  orchard  m  Mary- 
land. 50  territorial  males  per  100  acres  (40  ha)  m  damp 
deciduous  scrub  with  standing  snags  in  Maryland.  14 
territorial  males  per  100  acres  (40  ha)  in  unsprayed  or- 
chard in  Maryland  (Stewart  and  Bobbins  1958:232). 

FORAGING:  Major  foods:  Small  insects,  beetles,  cater- 
pillars, and  bugs.  Substrates:  Low  woody  vegetation. 
Technigues:  Ground  and  shrub  stem  gleaning,  hawk- 
ing. 

COMMENTS:   Males  are  polygynous. 

Key  References:  Bent  1948,  Forbush  1929,  Kendeigh 
1941b,  Odum  and  Johnston  1951 . 


lahat  in  Ohio  (Kendeigh  1941b). 
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Winter  Wren 

(Troglodytes  troglodytes) 


A.O.U.  No.  722.0 


RANGE:  Breeding:  Newfoundland  w.  to  s.  Alaska,  s.  in 
the  mountains  to  n.  Georgia  and  n.  Colorado.  Winter: 
Southern  New  England  w.  to  Colorado,  s.  to  the  Gulf 
States. 

Relative    Abundance    in    New    England:  Common 

(Maine)  to  uncommon  (Massachusetts). 

HABITAT:  Breeding:  Usually  in  or  near  dense  under- 
growth of  damp  coniferous  forests,  in  thickets  near 
woodland  streams,  banks  of  marshy  ditches,  piles  of 
slash,  boreal  bogs,  usually  with  a  dead  log  from  which  to 
sing.  Wintering:  Dense  undergrowth,  especially  in  moist 
areas. 

Special    Habitat    Requirements:  Moist     coniferous 

woodlands  with  low  woody  vegetation  or  low-lying  cold 
bogs  or  swamps.  Stevens  (1976),  however,  noted  birds  in 
mixed  and  hardwood  forests  on  north-facing  slopes  in 
the  mountains  of  Virginia. 

NESTING:  Egg  dates:  May  22  to  July  7,  New  York  (Bull 
1974:415).  Clutch  size:  4  to  7,  typically  5  or  6.  Incubation 
period:  14  to  16  days.  Nestling  period:  Probably  about  2 
weeks  (Harrison  1975).  Broods  per  year:  2.  Age  at  sexual 
maturity:  1  year.  Nest  site:  In  hollow  at  base  of  stump  or 
tree,  tangled  roots  of  fallen  trees,  in  cavities  in  man- 
made  structures,  old  woodpecker  holes. 

Territory  Size:  Approximately  1  to  7  acres  (0.4  to  2.8 
ha)  (average  2  to  3  acres  (0.8  to  1 .2  ha))  in  garden-wood- 
land areas  (Armstrong  1956:430). 


Range 


I      I  Breeding 
I       I  Winter 


FORAGING:   Major  food:    Insects.    Substrate:    Groill. 
Technigue:  Gleaning. 

Key  REFERENCES:   Armstrong  1956,  Bent  1948. 
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adge  Wren 

istothorus  platensis) 
O.U.  No.  724.0 


Range 


JtJGE:  Breeding:  Maine  s.  to  Maryland,  w.  to  Indiana 
r|.  Kansas.  Winter:  Coastal  areas — s.  Maryland,  s.  to 
If-ida  and  along  the  Gulf  of  Mexico. 

i 

ii^ATiVE  Abundance  in  New  England:  Rare.  Very  lo- 

cthroughout  e.  parts  of  range  during  breeding  season. 
Biated  individuals  usually  found. 

i 

lAlTAT:  Breeding:  Sedge  meadows,  shallow  sedge 
i<shes  with  scattered  shrubs  and  little  or  no  standing 
?c?r,  coastal  brackish  marshes  of  Spartina  patens  with 
Cvtered  low  shrubs  and  herbs.  Wintering:  Tidal  sedge 
ledows  and  marshes. 


FORAGING:  Major  foods:  Insects,  spiders.  Substrates: 
Ground,  marsh  vegetation.  Technique:  Gleaning. 

Comments:  The  secretive  habits  of  this  species  have 
made  it  difficult  to  study.  Seldom  found  in  same  area  2 
years  in  succession  m  New  Hampshire  (C.  Anderson, 
personal  communication). 

Key  REFERENCES:   Bent  1948,  Walkmshaw  1935. 


Pi:iAL  Habitat  Requirements:  Sedge  meadows. 


JEi-ING:Egg  dates:  May  28  to  luly  30,  New  York  (Bull 
91:419).  Clutch  size:  4  to  8  typically  7.  Incubation  per- 
oc  1 2  to  1 4  days .  Nestling  period :  1 2  to  1 4  days .  Broods 
)eyear:  1  to  3.  Age  at  sexual  maturity:  1  year.  Nest 
le  ht:  1  to 3  feet  (0.3  to 0.9  m),  typically  2  to  3  feet  (0.6  to 
).«Ti).  Nest  site:  Usually  close  to  the  ground  and  well 
litten  in  meadow  grasses.  Nests  singly  or  in  loose  colo- 
lieiin  good  habitat.  Male  builds  many  unlined  dummy 
ley  in  territory. 
^  [ 

5APLE  Densities:  35  to  40  smgmg  males  were  counted 
nc0-acre(4-ha)  marsh  (Harrison  1975:152).  lOterrito- 
'ia.nales  per  100  acres  (40  ha)  m  switchgrass  marsh- 
Tiefow  in  Maryland  (Stewart  and  Bobbins  1958:238). 
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Marsh  Wren 

(Cistothorus  palusths) 


A.O.U.  No.  725.0 


Range 


RANGE:  Breeding:  Southern  New  Brunswick  w.  to  Brit- 
ish Columbia  s.  to  Florida  and  s.  California.  Winter: 
Mid-Atlantic  States,  w.  to  Mexico. 

Relative    Abundance    in    New    England:  Common 

(Maine)  to  uncommon  (Massachusetts). 

HABITAT:  Breeding:  Large  fresh  or  brackish  marshes 
with  abundant  tall  herbaceous  vegetation  such  as  cat- 
tails, purple  loosestrife,  sedges  or  rushes,  shores  of  slug- 
gish rivers,  inland  ponds.  Wintering:  Tidal  marshes  with 
tall  herbaceous  vegetation. 

Special  Habitat  Requirements  :  Marshes . 

Nesting:  Egg  dates:  May  22  to  August  7  (second 
brood),  New  York  (Bull  1974:419).  Clutch  size:  3  to  8, 
typically  5.  Incubation  period:  12  to  16  days.  Nestling 
period:  14  to  16  days.  Independence  when  about  23  days 
old  (Verner  1965).  Broods  per  year:  2.  Age  at  sexual  ma- 
turity: 1  year.  Nest  height:  1  to  3  feet  (0.3  to  0.9  m).  Nest 
site:  Usually  in  tall  marsh  plants  growing  in  shallow  wa- 
ter, less  often  in  small  bushes  or  trees.  Constructs  many 
dummy  nests  that  may  be  used  for  roosting  (Bull 
1974:419). 

Territory  Size:  11  territories  averaged  60  m^  (71.8 
square  yards)  in  tall  marsh  grasses  interspersed  with 
shorter  grasses  along  a  river  in  Georgia.  22  territiories 
averaged  85.3  m2(102  square  yards)  in  Spartina  spp. 
along  a  creek  in  Georgia  (Kale  1965).  Territories  ranged 
from  2,600  square  feet  (241.5  m^)  to  38,700  square  feet 


(3,595  m^)  (average  15,000  square  feet  (1,393.3  m^:) 
cattails  with  scattered  stands  of  bulrush.  Territc  •( 
ranged  from  1,800  to  9,600  square  feet  (167.2  to  8:  j 
m^)  (average  5,000  square  feet  (464.4  m^))  in  nana 
strips  and  patches  of  bulrush  in  Washington  (Ve:r! 
1965).  The  territories  of  monogamous  males  ranged!  c 
13,000  to  15,000  square  feet  (1,207.6  to  1,393.3  m-li 
cattail-sedge  association  and  30,000  square  feet  (2,71  d, 
m^)  in  grasses  in  New  York  (Welter  1935). 

I 
Sample  Densities:   Maryland— 104  territorial  males  3 
100  acres  (40  ha)  in  uniform  needlerush  marsh.  36  tt  ri 
torial  males  per  100  acres  (40  ha)  in  cattail  marsh  ( 
wart  and  Bobbins  1958:236). 

Foraging:  Major  foods:  Insects,  spiders.  Substrci 
Stems  and  leaves  of  marsh  vegetation,  water.  Tc 
niques:  Gleaning,  hawking. 

Key  REFERENCES:   Kale  1965,  Verner  1965,  Welter  15^ 
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olden-crowned  Kinglet 

igulus  satrapa) 


3.U.  No.  748.0 


Range 


I      I  Breeding 
I       I  Winter 


GE:  Breeding:  Nova  Scotia  w.  to  se.  Alaska,  s.  to 

sachusetts,  the  mountains  of  North  Carohna,  New 

ico,  and  s.  Cahfornia.  Winter:  Southern  New  En- 

<id  w.  to  Ohio  and  British  Columbia,  s.  to  n.  Florida 

1  s.  California. 

I 

eHtive  Abundance  in  New  England:  Common  to  un- 

D'mon. 

i 

flTAT:  Breeding:  Mainly  in  dense,  northern  conifer- 

jforests  of  spruce  but  nests  in  pme,  fir,  hemlock,  and 

r^rack  woods  and  cedar  bogs.  Evergreen  plantations 

:  (Jntral  and  western  New  York  provide  suitable  habitat 

k|  1974:443).  See  comments.  Wintering:  Moist  conif- 

'<]$,  mixed,  or  deciduous  forests  (Lepthien  and  Bock 

Tp,  thickets  and  low  tangles  of  weedy  growth  (Pough 

5^^:126). 

EfING:  Egg  dates:  May  28  to  June  26,  New  York  (Bull 
37:444).  Clutch  size:  5  to  10,  typically  8  or  9.  Incuba- 
3rperiod:  Unknown.  Probably  14  to  15  days.  Broods 
31  ear:  2.  Nest  height:  6  to  60  feet  (1.8  to  18.2  m),  typi- 
al;  30  to  60  feet  (9.1  to  18.2  m).  Nest  site:  Usually  woven 
itqiwigs  of  a  horizontal  limb  of  a  conifer. 

AFLE  DENSITIES:  1  pair  per  2  acres  (0.8  ha)  in 
■d pndack  coniferous  forest  ( Andrle  1 97 1 ).  32  pairs  per 
Xjcres  in  virgin  spruce-hemlock  bog  forest  in  Mary- 
inn(Stewart  and  Bobbins  1958:255). 


FORAGING:  Major  food:  Insects.  Substrates:  Leaves, 
branches  and  twigs,  trunks  (bark  crevices).  Technigues: 
Gleaning,  hawking,  hover-gleaning. 

COMMENTS:  Golden-crowned  Kinglets  have  been  ex- 
tending their  breeding  range  in  New  York  by  nesting  in 
plantations  of  spruce  with  a  minimum  d.b.h.  of  6  inches 
(15  cm)  and  dense,  closed  canopies  (Andrle  1971).  In 
New  Hampshire  this  species  is  limited  to  boreal  habitats 
(C.  Anderson,  personal  communication). 

Key  REFERENCES:  Andrle  1971,  Bent  1949,  Lepthien  and 
Bock  1976. 


277 


Ruby-crowned  Kinglet 

(Eegulus  calendula) 


A.O.U.  No.  749.0 


Range 


I    n  Breeding 
I       I   Winter 


RANGE:  Breeding:  Quebec  w.  to  Alaska,  s.  to  n.  Maine, 
Adirondacks  of  New  York,  Ontario,  New  Mexico  and  s. 
California.  Winter:  Southern  New  England  w.  to  British 
Columbia,  s.  to  s.  Florida  and  Central  America. 

Relative  Abundance  in  New  England:  Common  to  un- 
common. 

Habitat:  Breeding:  Northern  coniferous  forests  in  pure 
or  mixed  stands  of  spruce,  fir,  tamarack  or  pine,  forest 
edges,  open  stands,  bogs.  Wintering:  Coniferous  or  de- 
ciduous forest  understory,  open  or  edge  situations,  espe- 
cially in  dry  oak  woodland  (Lepthien  and  Bock  1976). 

NESTING:  Clutch  size:  5  to  11,  typically  7  to  9.  Incuba- 
tion period:  Believed  to  be  about  12  days.  Nestling  per- 
iod: Possibly  12  days.  Broods  per  year:  1 .  Age  at  sexual 
maturity:  1  year.  Nest  height:  2  to  100  feet  (0.6  to  30.5  m), 
typically  15  to  60  feet  (4.6  to  18.2  m).  Nest  site:  Nest  is 
usually  well  concealed  in  coniferous  shrub  or  tree  at  tip 
of  horizontal  branch,  typically  in  spruce. 

FORAGING:  Major  foods:  Insects  (summer),  insects  sup- 
plemented with  seeds  and  fruits  (winter).  Substrates: 
Leaf  litter;  leaves  and  stalks  of  herbaceous  plants;  bark  of 
twigs,  branches,  and  trees;  clusters  of  needles.  Tech- 
niques: Hawking,  gleaning,  hover-gleaning.  Preferred 
feeding  habitat.  In  winter,  birds  forage  close  to  the 
ground — frequenting  thickets  and  saplings  in  deciduous 
as  well  as  coniferous  woodlands. 


Key  References: 

and  Bock  1976. 


Bent  1949,  Forbush  1929,  Lepthien 
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je-gray  Gnatcatcher 

ioptila  caerulea) 


).U.  No.  751.0 


'GE:   Breeding:  Southern  New  England,  w.  Pennsyl- 
I  a,  w.  to  ne.  California,  s.  to  s.  Mexico.  Winter:  South 
cDlina  s.  through  the  coastal  states  to  s.  California,  s. 
entral  America. 

J 

EJiTiVE  Abundance  in  New  England:  Rare  (Maine). 

PITAT:  Breeding:  Open,  moist  woodlands  inter- 
Kteed  with  brushy  clearings,  often  oak,  pine,  or  mixed 
Dds,  bottomland  forests  with  closed  canopies,  wooded 
/nps,  stream-side  thickets.  Favors  tall  trees. 

'|iAL  Habitat  Requirements:  An  abundant  supply  of 
•tjopods  (Root  1967). 

EHNG:  Egg  dates:  May  14  to  June  17,  New  York  (Bull 
Ti;^AA\).  Clutch  size:  3  to 5,  typically  4  or  5.  Incubation 
3r|d:  13  to  15  days.  Nestling  period:  10  to  13  days, 
reds  per  year:  1  or  2.  Age  at  sexual  maturity:  1  year, 
esieight:  4  to  70  feet  ( 1 .2  to  2 1 .3  m),  typically  less  than 
5  f3t  (7.6  m).  Nest  site:  Usually  high  in  a  deciduous  or 
3n,9rous  tree  saddled  on  a  horizontal  limb  or  in  a  fork. 
esj  in  a  variety  of  trees — limb  size  and  shape  seem  to 
Biipre  important  than  tree  species  (Bent  1949). 

ER'TORY  Size:  9  territories  ranged  from  2.2  to  7.4  acres 
).£b  3.0  ha)  average  4.6  acres  (1.8  ha))  in  oak  wood- 
mc^d  chaparral  in  California  (Root  1970).  1  territory 
ovded  2.2  acres  (0.9  ha)  along  a  wooded  ravine  and 
rev  of  trees  in  Kansas  (Fitch  1958). 


Range 


Sample  Densities:  Maryland— 7  pairs  per  100  acres  (40 
ha)  in  semi-open  floodplain  forest.  6  pairs  per  100  acres 
(40  ha)  m  unsprayed  orchard  (Stewart  and  Robbins 
1958:254). 

FORAGING:  Major  foods:  Apparently  feeds  exclusively 
on  arthoropods,  primarily  insects.  Substrates:  Tips  of 
branches,  leaf  surfaces,  bark.  Technigues:  Hawking, 
hover-gleanmg,  twig  and  leaf  gleaning.  Preferred  feed- 
ing habitat:  High  canopy  of  forest  trees. 

COMMENTS:  Most  breeding  birds  in  New  York  were  seen 
near  lakes  or  rivers  (Bull  1974:441). 


Key  REFERENCES: 
1970. 


Forbush  1929;  Nice  1932,  Root  1967, 
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Eastern  Bluebird 

(Sialia  sialis) 


A.O.U.  No.  766.0 


RANGE:  Breeding:  Newfoundland  w.  to  s.  Manitoba,  s. 
to  Florida,  the  Gulf  Coast  and  Central  America.  Winter: 
Southern  New  England  w.  to  s.  Michigan,  s. 

Relative  Abundance  in  New  England:  Uncommon  to 

rare. 

HABITAT:  Breeding:  Open  country  with  scattered  trees 
(savannas),  farmlands,  open  woods,  swamps,  sparsely 
inhabited  residential  areas,  roadside  fencelines,  wood- 
land edges  beside  fields  and  meadows,  orchards,  clear- 
ings created  by  fire,  flood,  or  logging.  Wintering:  Gra- 
ber  and  Graber  (1963)  found  that  bluebirds  in  Illinois 
favored  grasslands,  shrub  areas,  and  forest  edges  in  win- 
ter. 

Special  Habitat  Requirements:  Low  cavities  for  nest- 
ing. Abundant  perches  for  foraging  (Pinkowski  1977). 

Nesting:  Egg  dates:  April  1  to  August  18,  New  York 
(Bull  1974:438).  Clutch  size:  3  to  7,  typically  4  or  5.  Incu- 
bation period:  13  to  15  days.  Nestling  period:  15  to  18 
days.  Broods  per  year:  2  or  3.  Age  at  sexual  maturity:  1 
year.  Nest  height:  5  to  20  feet  ( 1 .5  to  6. 1  m),  typically  5  to 
12  feet  (1.5  to  3.7  m).  Nest  site:  Natural  cavities,  old 
woodpecker  holes,  or  nest  boxes. 

Territory  Size:  5.4,  8.6,  and  7.0  acres  (2.2,  3.5,  and  2.8 
ha)  for  3  territories  in  Kansas  (Fitch  1958).  2.5  acres  (1.0 
ha)  (Thomas  1946). 


Range 


I      I  Permanent 
I       I  Breeding 


Home  Range:  Pinkowski  (1977)  found  bluebirds  fc  rj;!- 
ing  on  areas  ranging  in  size  from  4.5  to  38.9  ha  (11  jo 
96. 1  acres  during  nestling  periods. 

Sample  Densities:  30  birds  per  100  acres  (40  ha)  i  i;- 
chard  in  Illinois.  34  birds  per  100  acres  (40  ha)  in  ile 
shrubbery  in  Illinois.  25  birds  per  100  acres  (40  hin 
residential  habitat  in  Illinois.  13  birds  per  100  acre>lO 
ha)  in  second-growth  or  cutover  woods  in  Illinois  (  }i- 
beretal.  1971).  i 

Foraging:  Major  foods:  Insects,  especially  grass  iji- 
pars,  crickets,  beetles,  and  caterpillars,  make  upe^it 
68  percent  of  diet;  fruit  represents  about  32  perce  li'f 
diet  (Bent  1949:247).  Substrates:  Leaf  and  branch  3'- 
faces,  leaf  litter  on  ground,  air.  Technigues:  Gleaii;, 
flight-gleaning,  dropping  to  ground  from  perch,  h 
ing.  Preferred  feeding  habitat:  Areas  with  poor  soi.  tJ 
sparse  ground  cover  (Pinkowski  1977). 

Comments:  Suitable  nest  sites  are  scarce  since  r 
snags  have  been  removed.  Starlings,  House  Sparr 
Tree  Swallows,  and  Wrens  compound  the  probler.^ 
competing  successfully  for  cavities.  Conner  and  Ai 
son  (1974)  found  that  clearcuts  with  standing,  ca 
bearing  snags  provided  bluebird  nesting  habitat  f'  i 
least  12  years  following  cutting. 

Key  References:  Bent  1949,  Graber  et  al.  1971,  Hi- 
shorne  1962,  Lasky  1940,  Peakall  1970,  Thomas  194(  .| 
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ery 

'harus  fuscescens) 


).U.  No.  756.0 


Range 


E:  Breeding:  Newfoundland  w.  to  British  Colum- 

3^.  to  Long  Island  and  c.  New  Jersey,  and  the  moun- 

of  Georgia,  and  New  Mexico.  Winter:  South  Amer- 


iiivE  Abundance  in  New  England :  Common . 

^JTAT:  Breeding:  Low,  moist  deciduous  woods,  bot^ 
r^nd  forests,  wooded  swamps,  damp  ravmes.  Prefers 
ciets  of  early  deciduous  second-growth  and  open 
>ds  with  fairly  dense  high  undergrowth  of  ferns, 
res,  and  trees.  Avoids  mountains. 

EjAL  Habitat  Requirements:  Moist  woodlands  with 

.drstory  of  low  trees  and  shrubs. 

!s|nG:  Egg  dates:  May  16  to  June  25,  New  York  (Bull 
7'j436).  Clutch  size:  3  to  5,  typically  4.  Incubation 
Tid:  10  to  12  days.  Nestling  period:  16  days.  Broods 
T;ear:  1  or  2.  Age  at  sexual  maturity:  1  year.  Nest 
iigt:  To  3  feet  (0.9  m),  typically  on  ground.  Nest  site: 
n  found  or  low  in  a  shrub,  tree,  or  brush  pile,  often 
5ll|idden  on  a  tussock  of  ferns  or  other  groundcover. 

mE  DENSITIES:  12  pairs  on  a  3-acre  (1.2  ha)  plot  of 
Ice  ide  forest  with  laurel  understory  in  New  Hampshire 
tailing  1925).  8  territorial  males  per  100  acres  (40  ha) 
vi|[in hemlock  stand  (Stewart  and  Bobbins  1958:251). 

! 

3R£ING:  Major  foods:  Mainly  insects  (about  60  per- 
intand  wild  fruits  and  seeds  (40  percent).  Substrates: 
3re  floor  (leaf  litter),  leaf  and  branch  surfaces  in  lower 
'ncy.  Technigues:  Ground  gleaning,  turning  leaves 
ithiill. 


COMMENTS:  Bertin  (1977)  found  Veeries  in  cool  wet  ar- 
eas of  both  early  successional  and  mature  woodlands.  In 
mature  woodlands,  Veeries  used  areas  with  cool  micro- 
climates. 

Key  REFERENCES:  Bent  1949,  Bertin  1977,  Dilger  1956, 
Forbush  1929. 
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Gray-cheeked  Thrush 

(Catharus  minimus) 


A.O.U.  No.  757.0 


Range 


RANGE:  Breeding:  Northern  Newfoundland  w.  to  Alaska 
s.  to  the  mountains  of  n.  New  England  and  se.  New  York, 
and  the  s.  Canadian  provinces.  Locally  in  Berkshires 
and  Catskills  in  highest  mountains.  Winter:  South  Amer- 
ica. 

Relative  Abundance  in  New  England:  Uncommon 

(Maine). 

HABITAT:  Breedmg:  Moist  northern  coniferous  forests, 
especially  in  stunted  spruce-fir  tangles  of  mountain  tops. 

Special  Habitat  Requirements:  Coniferous  forests. 

Nesting:  Egg  dates:  June  12  to  June  27,  New  York  (Bull 
1974:435).  Clutch  size:  3  to  5,  typically  4.  Incubation 
period:  13  to  14  days.  Nestling  period:  About  14  days. 
Broods  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
height:  To  20  feet  (6.1  m),  typically  about  6  feet  (1.8m). 
Nest  site:  Usually  in  bush  or  the  fork  of  a  low  conifer  limb, 
occasionally  in  a  birch,  sometimes  builds  on  ground  un- 
der low-hanging  limb. 

Foraging:  Major  foods:  Insects,  wild  fruits.  Substrates: 
Forest  floor  which  is  usually  carpeted  with  sphagnum 
and  other  mosses.  Technigues:  Ground  gleaning.  Pre- 
ferred feeding  habitat:  On  ground  in  forest  interior. 


COMMENTS:  About  75  percent  of  the  diet  is  animal  1':- 
ter  and  25  percent  vegetable  matter  (Beal  1915  in  "it 
1949:192). 

Key  REFERENCES:  Bent  1949,  Dilger  1956,  Forbush  i^i, 
Wallace  1939. 
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ainson's  Thrush 

harus  ustulatus) 


U.  No.  758.0 


Range 


I5E:  Breeding:  Newfoundland  w.  to  Alaska,  s.  to  n. 
\JEngland,  Pennsylvania,  Colorado,  and  s.  Califor- 
iRarely  in  mountains  of  West  Virginia  and  Maryland. 
ler:  Central  and  South  America. 


iTiVE  Abundance 
he). 


IN   New   England:    Common 


Key  References:  Bent  1949,  Forbush  1929,  Graberetal. 
1971. 


ilfAT:  Breeding:  Spruce-fir  forests  especially  m  low 
no  areas  near  water.  Occurs  m  both  young  stands  and 
lire  forest.  Prefers  forest  interiors  to  edges.  Occa- 
Uy  breeds  m  mixed  woodlands. 


AL  Habitat  Requirements:  Coniferous  or  mixed 


:E^NG:  Egg  dates:  June  10  to  July  11,  New  York  (Bull 
7  433).  Clutch  size:  3  to  5,  typically  4.  Incubation 
rd:  10  to  13  days.  Nestling  period:  10  to  12  days, 
ods  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
iot:  2  to  20  feet  (0.6  to  6. 1  m),  typically  4  to  8  feet  ( 1 .2 
2[  m).  Nest  site:  Usually  in  a  crotch  close  to  trunk  or 
1 4jiorizontal  limb  of  a  spruce  or  fir  tree. 

)R]ginG:  Major  foods:  Insects,  wild  fruits.  Substrates: 
Tf^t  floor,  foliage  and  branch  surfaces,  often  high  m 
!e  Technigues:  Ground  gleaning,  hawking.  Prefer- 
djeding  habitat:  Forest  interior,  mainly  in  trees. 

3HENTS:  Beal  (1915  m  Bent  1949:181)  found  that  the 
ai  1  to  November  diet  of  403  birds  consisted  of  64  per- 
'ninimal  and  36  percent  vegetable  matter. 
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Hermit  Thrush 

(Catharus  guttatus) 


A.O.U.  No.  759.0 


Range 


RANGE:  Breeding:  Labrador  w.  to  Alaska,  s.  to  s.  New 
York,  the  mountains  of  West  Virginia  and  Maryland,  c. 
Minnesota  and  through  the  Rockies  to  New  Mexico.  Win- 
ter: Southern  Massachusetts,  e.  Pennsylvania  and  s. 
Ohio  s.  to  Florida  and  Central  America. 


Relative  Abundance   in   New   England: 

(Maine)  to  uncommon  (Massachusetts). 


Common 


HABITAT:  Breeding:  Lowlands  in  wooded  swamps  and 
damp  forests  and  uplands  in  dry,  brushy  clearings  in  co- 
niferous or  mixed  forests.  Also  frequents  woodland 
edges  and  brushy  pastures  and  cool  north-facing  slopes. 
Wintering:  Borders  of  wooded  swamps  where  birds  find 
shelter  in  thick  hummocks.  Areas  with  persistent  fruits 
on  shrubs  or  vines  or  well-stocked  feeding  stations  (New 
York)(Bulll974:432).  ^ 

Special  Habitat  Requirements:  Coniferous  or  mixed 

woodlands  with  dense  young  undergrowth.  In  winter, 
birds  require  abundant  native  fruits. 

NESTING:  Egg  dates:  May  12  to  August  24,  New  York 
(Bull  1974:431 ).  Clutch  size:  3  to  6,  typically  3  or  4.  Incu- 
bation period:  12  days.  Nestling  period:  12  days.  Broods 
per  year:  2.  Age  at  sexual  maturity:  1  year.  Nest  height: 
typically  on  ground.  Nest  site:  Usually  on  ground  on  a 
hummock,  or  in  dense  ferns  or  other  cover,  or  under  a 
low-hanging  conifer  limb.  Occasionally  to  4  feet  (1.2  m) 
in  a  sapling. 


Sample  Densities:  40  to  93  birds  per  100  acres  (40 inn 
second-growthor  cut-over  woods  (Fawks  1937,  19c  5; 20 
birds  per  100  acres  (40  ha)  in  bottomland  forest  in  I  bis 
(Karr  1968).  6  to  10  birds  per  100  acres  (40  ha)  in  u  )ic 
forest  in  Illinois  (Weise  1951  in  Graber  et  al.  1971) 

Foraging:  Major  foods:  Insects,  fruits.  Substrate 
litter.  Technique:  Ground  gleaning. 

COMMENTS:  Beal  (1915  m  Bent  1949:153)  found  tf.c 
mach  contents  of  551  Hermit  Thrushes  contained  6  '[.t- 
cent  animal  and  35  percent  vegetable  matter,  ^d; 
switch  to  mainly  vegetable  materials  in  fall  and  ^  ^e' 
(berries  and  buds). 


Key  References:  Bent  1949,  Dilger  1956,  Grabef^J. 
1971,  Morse  1972. 
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)od  Thrush 

hcichia  mustelina) 


).U.  No.  755.0 


Range 


E:  Breeding:  Maine  w.  to  South  Dakota,  s.  to  Flor- 
nd  Texas.  Winter:  Mexico  and  Central  America. 

TivE  Abundance  in  New  England:  Common. 

.:.TAT:  Breeding:  Mature  lowland  forests  (mainly  de- 
ltas or  mixed);  shady,  cool,  mature  upland  forests, 
e' near  a  swamp,  pond,  stream,  or  lake;  sometimes  m 
;iential  areas.  Reguires  abundant  undergrowth.  Ab- 
iirom  higher  mountains  of  New  England. 

EJAL  Habitat  Requirements:  Deciduous  or  mixed 

els  with  tall  trees  and  abundant  sapling  growth. 
A  mosit  conditions.  Apparently  requires  a  tree  at 
1^40  feet  (12  m),  possibly  for  song  perches  (Bertin 
7 


NG:  Egg  dates:  May  17  to  July  7,  New  York  (Bull 
429).  Clutch  size:  2  to  5,  typically  3  or  4.  Incubation 
r:|d:  13  to  14  days.  Nestling  period:  12  to  14  days. 
3|s  per  year:  2.  Age  at  sexual  maturity:  1  year.  Nest 
ic}t:5to50feet,  (1.5  to  15.2  m),  typically  5  to  12  feet 
5E)  3.7  m).  Nest  site:  In  a  fork  or  saddled  on  a  horizon- 
Inb  of  a  sapling  or  tree  (often  elm  or  maple),  or  well 
idn  in  dense  shrubbery. 

RJORY  SIZE:  0.2  to  2  acres  (0.08  to  0.8  ha)  (Weaver 
39,  2  to  7  acres  (0.8  to  2.8  ha)  m  forested  habitat  m 

il  Illinois  (Graberetal.  1971).  1.4  acres  (0.6  ha)  m 

and  edge  in  Kansas  (Fitch  1958). 


N^E  Densities:  Maryland— 40  territorial  males  per 
res  (40  ha)  in  virgin  hardwood  deciduous  forest. 


16  territorial  males  per  100  (40  ha)  m  shrub  swamp.  1 1 
territorial  males  per  100  acres  (40  ha)  in  mature  northern 
hardwood  forest.  10  territorial  males  per  100  acres  (40 
ha)  in  mixed  oak  forest.  4  territorial  males  per  100  acres 
(40  ha)  in  pine-oak  forest  (Stewart  and  Robbins 
1958:246). 

FORAGING:  Major  foods:  Insects,  fruits.  Substrates:  leaf 
litter  on  ground,  understory  vegetation.  Technigues: 
Ground  gleaning,  scratching,  turning  leaves  over  with 
bill. 

Comments:  Stomach  analyses  revealed  a  diet  of  62  per- 
cent animal  and  38  percent  vegetable  matter  (Bent 
1949:113). 

Key  References:  Bent  1949,  Bertm  1977,  Dilger  1956, 
Graber  et  al ,  1971,  Longcore  and  Jones  1 969 . 
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American  Robin 

(Turdus  migratohus) 
A.O.U.  No.  761.0 


Range 


^1  Permanent 
|_     J  Breeding 


RANGE:  Breeding:  Newfoundland  w.  to  Alaska,  s.  to 
South  Carolina,  Texas,  Mexico  and  s.  California.  Win- 
ter: Southern  Maine  w.  to  British  Columbia,  s.  to  Mexico 
and  Gulf  Coast. 

Relative  Abundance  in  New  England:  Abundant . 

Habitat:  Breeding:  Open  woodlands  and  woodland 
edges  and  clearings,  fields,  orchards,  shade  trees  in  res- 
idential areas.  Densities  are  freguently  greater  in  resi- 
dential areas  than  in  the  wild  (Pough  1949: 113),  though 
urban  populations  may  not  be  self-supportmg  (Howard 
1974).  Wintering:  Frequents  sheltered  wooded  areas 
more  than  open  exposed  pasturelands.  Roosts  among 
evergreens  in  swamps  and  feeds  on  persistent  wild  and 
cultivated  fruits. 

NESTING:  Egg  dates:  March  23  to  July  19,  New  York  (Bull 
1974:428).  Clutch  size:  2  to  7,  typically  3  or  4.  Incubation 
period:  11  to  14  days.  Nestling  period:  14  to  16  days. 
Broods  per  year:  2.  Age  at  sexual  maturity:  1  year.  Nest 
height:  to  70  feet.  (21.3  m),  typically  5  to  15  feet.  (1.5  to 
4.5  m).  Nest  site:  Robins  use  a  variety  of  sites  for  nesting. 
They  prefer  to  build  on  a  horizontal  branch  or  in  a  fork  of 
a  tree  but  commonly  use  shrubs  and  ledges  of  buildings. 
First  nest  of  season  is  often  in  a  conifer  and  successive 
nests  in  hardwoods.  White  pine,  maple,  and  apple  trees 
are  preferred  nest  trees  (DeGraaf  et  al.  1975). 

Territory  Size:  0.30  to  0.75  acre  (0. 1  to  0.03  ha)  (Collins 
and  Boyajian  1965:133).  0.11  to  0.60  acres  (0.4  to  0.24 
ha)  (average  0.30  acres  (0.1  ha))  in  Wisconsin  (Young 
1951). 
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Sample  Densities:  132  birds  per  100  acres  (40  ha. f 
ban  residential  areas  in  Illinois  (Graber  et  al.  19' 
birds  per  100  acres  (40  ha)  in  edge  shrubbery  in   i.trs 
Illinois  (Graber  etal.  1971.  14birdsper  100  acres 
in  second  growth  or  cut-over  woods  in  Illinois 
1937,  1938). 


31 


FORAGING:  Major  foods:  Wild  and  cultivated 
earthworms,  insects.  Substrates:  Rich  loamy  soi , 
bearing  trees,  shrubs  and  vines.  Techniques:  Rir 
pausing  and  seizing  prey,  gleaning.  Preferred  1: 
habitat:  Grassy  fields,  orchards,  lawns,  gardens. 

COMMENTS:  A  study  of  banding  returns  by  Hickey  I 
indicated  that  almost  three-fourths  of  the  young  r 
that  survived  their  first  winter  returned  to  nest  wi^ 
km  (10  miles)  of  their  birthplaces.  About  60  per; 
the  diet  is  vegetable  matter  and  40  percent  animal  i 
(Bent  1949:25). 

Key  REFERENCES:  Bent  1949,  Graber  etal.  1971,  f<    \. 
1974,  Howell  1942,  Nickell  1944,  Young  1955. 


ay  Catbird 

metella  carolinensis) 


).U.  No.  704.0 


E:  Breeding:  Nova  Scotia  w.  to  British  Columbia,  s. 
lorida  and  New  Mexico.  Winter:  Coastal  sections 
Long  Island  (a  few)  s.  to  Mexico. 


Ative  Abundance  in  New  England: 

X'ding  season. 


Common    in 


WTAT:  Breeding:  Dense  thickets  of  shrubs,  briars, 
nfe  along  woodland  borders,  lowland  tangles  near 
'ems,  ponds  and  swamps,  shrubbery  around  build- 
g'especially  m  hedgerows  and  gardens,  forest  clear- 
gwith  brushy  edges.  Rare  at  high  elevations.  Winter- 
g  Milder  coastal  regions  where  persistent  fruits  are 
aable  throughout  the  winter. 
S 
'eIaL  Habitat  REQUIREMENTS:  Low,  dense,  woody  ve- 
>t|ion  for  nesting,  usually  with  an  overtopping  decidu- 
islree  layer  10  to  30  feet  (3  to  9  m)  above  (DeGraaf 

I7i. 

I 
I 

dlNG:  Egg  dates:  May  5  to  June  13,  New  York  (Bull 
•7422).  Clutch  size:  3  to  5,  typically  4.  Incubation 
Jr  d:  12  to  15  days.  Nestling  period:  9  to  15  days,  typi- 
ill  1 1  days.  Broods  per  year:  2.  Age  at  sexual  maturity: 
yer.  Nest  height:  3  to  10  feet  (0.9  to  3.0  m).  Typically  5 
eti.5  m).  Nest  site:  Builds  in  dense  thickets  of  briars, 
rwi,  shrubs  or  low  trees.  Nests  are  typically  well  hidden 
'fiiage.  Grape  vines,  hawthorns,  and  multiflora  rose 
e  vored  sites. 


Range 


Sample  Densities:  1  nest  per  8  acres  (3.2  ha)  in  mixed 
shrub — small  tree  habitat  within  beech-maple-hemlock 
community  in  New  York  (Kendeigh  1946).  40  pairs  per 
square  mile  (15  pairs/km^)  (maximum  density)  in  favora- 
ble habitat  in  North  Dakota  (Stewart  and  Kantrud  1972). 
80  territorial  males  per  100  acres  (40  ha)  m  shrub  swamp. 
35  territorial  males  per  100  acres  (40  ha)  m  brushy  aban- 
doned farmland  in  Maryland  (Stewart  and  Bobbins 
1958:241). 

FORAGING:  Major  foods:  Small  fruits,  insects.  Sub- 
strates: Fruit-bearing  shrubs,  leaf  litter  on  ground. 
Technique:  Ground  gleaning. 

COMMENTS:  Catbirds  use  a  variety  of  habitats.  Tree  and 
shrub  associations  are  not  as  important  as  edge  and  den- 
sity of  vegetation  within  the  edges  (Nickell  1965).  Forest 
edge  is  preferred  to  hedgerows  in  open  (Graber  et  al. 
1970). 


Key  REFERENCES:  Bent  1948,  Graber  et  al 
1965. 


1970,  Nickell 


:)N  RANGE:  0. 16  to  0.36  acres  (0.06  to  0. 1  ha)  (average 
26icre  (0.1  ha))  in  swamp-thicket  in  Illinois  (Brewer 
5& 
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Northern  Mockingbird 

(Mim  us  polyglottos) 


A.O.U.  No.  703.0 


Range 


RANGE:  Breeding:  Southern  Maine  w.  through  Ohio  to  c. 
California,  s.  to  the  Gulf  Coast  and  s.  Mexico.  Spreading 
n.  Winter:  Southern  New  England,  s.  and  w. 

Relative  Abundance  in  New  England:  Common. 

HABITAT:  Breeding:  Woodland  edges,  pastures  with 
scattered  fruit-bearing  shrubs,  small  trees  or  groves  of 
large  trees,  often  in  cities  and  habitat.  Wintering:  Simi- 
lar to  breeding  habitat;  among  thickets  that  bear  persist- 
ent fruits,  especially  multiflora  rose. 

Special  Habitat  Requirements:  Low,  dense  woody  ve- 
getation, elevated  perches,  a  variety  of  edible  fruits. 

Nesting:  Egg  dates:  April  27  to  July  21,  New  York  (Bull 
1974:425).  Clutch  size:  3  to  6,  typically  4  or  5.  Incubation 
period  14  days.  Nestling  period:  10  days  (10  to  12  days  in 
Tennessee  (Laskey  1962)  ).  Broods  per  year:  2.  Age  at 
sexual  maturity:  1  year.  Nest  height:  1 .5  to  10  feet  (0.5  to 
3.0  m).  Typically  3  to  10  feet  (0.9  to  3.0  m).  Nest  site: 
Usually  in  a  thicket  of  shrubs  or  vines  or  in  a  dense  tree 
(often  an  evergreen).  Prefers  sites  near  houses,  espe- 
cially porch  vines,  garden,  lawn  and  foundation  plant- 
ings. Prefers  to  nest  in  multiflora  rose  (DeGraaf  et  al. 
1975). 

Territory  Size:  Territories  of  5  pairs  of  mockingbirds 
ranged  from  26,650  to  60,000  sguare  feet  (2,475.5  to 
5,573.3  m2)(Michener  and  Michener  1935).  Winter:  four 
females  defended  areas  that  ranged  from  3,750  to  20,000 
square  feet  (348.3  to  1857.8  m^)  (Michener  and  Mi- 
chener  1935). 


Home  Range:    2   pairs    in   Michigan   occupied    lae 
ranges  of  45  acres  (18.2  ha)  compared  with  an  aver.' 
2.5  acres  ( 1 .0  ha)  in  Tennessee  (Adkisson  1966: 10-^  \ 

Sample  Densities:  Maryland:  15  territorial  males  p?  00 
acres  (40  ha)  in  suburban-residential  habitat.  2  b  ijto- 
rial  males  per  100  acres  (40  ha)  in  mixed  agriciljral 
habitats  (Stewart  and  Robbms  1958:239). 

I 
Foraging:  Major  foods:  Wild  or  cultivated  fruits,  s  ds 
insects.  Substrates:  Ground  litter  and  grasses,  slrJDS, 
trees.  Techniques:  Ground,  shrub  gleaning. 

Comments:  Studies  by  Beal  and  others  (1916)  reeled 
that  in  May  the  bulk  of  the  diet  consists  of  animal :  :jter 
(85  percent)  and  m  December  and  January  moi  hg- 
birds  eat  mainly  vegetable  matter  (87  percent)  (jent 
1948:305). 


Key  References: 

Michener  1935. 


Bent  1948,  Laskey  1962,  Michem  rind 
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rown  Thrasher 

oxostoma  rufum) 


O.U.  No.  705.0 


IJJGE:  Breeding:  Maine  w.  to  s.  Alberta  s.  to  Florida 
lithe  Gulf  Coast.  Winter:  Long  Island  and  coastal  sec- 
iilis  of  New  Jersey  s.  to  Maryland,  coastal  and  inland 
''binia  to  Missouri  s.  to  Florida  and  Texas. 


Hative  Abundance 
F^ine). 


IN   New   England:    Common 


ipITAT:  Breeding:  Bushes,  low  trees,  tangle  of  vines  m 
)p!n  pastures  or  woodland  edges  and  clearings  in  early 
itc|es  of  second  growth.  Hedgerows  along  roadsides 
irij  fields  are  preferred  (Graber  et  al.  1970).  Absent 
na  higher  mountains  of  New  England.  Wintering: 
i^i'istal  areas  where  climate  is  mild  and  sparse  snow 
;cbr  allows  birds  to  find  fruits. 


>h:ial  Habitat  Requirements:  Low,  dense  woody  ve- 

jej^tion  for  nesting  and  cover  (Graber  et  al.  1970). 

j 

SITING:  Egg  dates:  May  6  to  June  26,  New  York  (Bull 
94:423).  Clutch  size:  3  to  6,  typically  4.  Incubation 
)^od:  12  to  13  days.  Nestling  period:  12  to  13  days, 
irads  per  year:  1  or  2.  Age  at  sexual  maturity:  1  year. 
"ii:  height:  To  14  feet  (4.3  m),  typically  2  to  7  feet  (0.6  to 
'■  fn).  Nest  site:  On  ground  or  low  in  dense  cover  of  a 
hib  or  vine.  Less  often  in  a  low  tree. 


ITORY  SIZE:  Average  1 .6  acres  (0.6  ha)  in  forest  edge 
n  linois  (Graber  et  al .  1 970) . 

5a|ple  DENSITIES:  3  pairs  per  100  acres  (40  ha)  in  forest 
'■df  (Holmes  1950  in  Graber  et  al.  1970).  189  birds  per 
acres  (40  ha)  in  hedgerows  and  76  birds  per  100 


Range 


acres  (40  ha)  in  edge  shrubbery  (Graber  and  Graber 
1963).  86  birds  per  100  acres  (40  ha)  in  second-growth  or 
cut-over  woods  (Fawks  1937). 

FORAGING:  Major  foods:  Insects  (about  66  percent;  ber- 
ries, mast  (acorns),  and  grain  (about  33  percent)  (Pough 
1949:  110).  Substrates:  Leaf  litter,  soft  earth,  low  vegeta- 
tion. Technigues:  Ground  and  shrub  gleaning. 

Key  REFERENCES:  Bent  1948,  Erwm  1935,  Graber  et  al 
1970. 
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Bohemian  Waxwing 

(Bombycilla  garrulus) 


A.O.U.  No.  618.0 


Range 


I       I   Wint 


Irregu 


RANGE:  Breeding:  Boreal  and  temperate  areas  of  North 
America.  Winter:  Irregularly  to  s.  California,  the  Prairie 
States,  and  the  Mid- Atlantic  states. 

Relative  Abundance  in  New  England:  Rare. 

Habitat:  Unreported. 

FORAGING:  Major  foods:  Berries  in  winter.  Substrate: 
Fruit-bearing  trees  and  shrubs.  Techniques:  Gleaning. 

Key  REFERENCE:  Forbush  1929. 
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(dar  Waxwing 

mbycilla  cedrorum) 


,).U.  No.  619.0 


;E:  Breeding:  Nova  Scotia,  w.  to  British  Columbia, 
Georgia,  New  Mexico  and  n.  California.  Winter: 
tral  New  England,  w.  to  Oregon,  s.  to  Central  Amer- 


Ej\TIVE  Abundance  IN  New  ENGLAND:  Locally  common 
acommon. 

/STAT:  Breeding:   Open  deciduous  and  coniferous 
cdlands  (avoids  dense  forests),  orchards,  shade  trees. 
3 j-open  country,  commonly  m  agricultural  areas  and 
water.  Wintering:  same. 


INGrEgg  dates:  June  5  to  September,  New  York  (Bull 
:450).  Clutch  size:  2  to  6,  typically  4  or  5.  Incubation 
3:bd:  12  to  16  days.  Nestling  period:  12  to  18  days. 
rWs  per  year:  1  or  2.  Age  at  sexual  maturity:  1  year, 
elheight:  4  to  50  feet  ( 1 .2  to  15.2  m).  Typically  6  to  20 
ie'|(1.8  to  6.1  m).  Nest  site:  Prefers  dense  coniferous 
li'.ets  (often  cedar)  but  nests  in  a  variety  of  deciduous 
&;  and  shrubs.  Nest  is  placed  on  a  horizontal  limb, 
ft4  in  a  crotch  next  to  main  trunk. 

ElilTORY  SiZE:  3  territories  on  an  island  m  Lake  Erie  had 
lepllowing  areas:  0.06  acre,  0.5  acre  and  0.23  acre 
).|,  0.2,  and  0.09  ha)  (Putnam  1949). 

AkE Densities:  20  nests  were  found  in  a  2.3-acre  (0.9- 
a|?hite  pine  plantation  in  Michigan  (Rothstem  1971). 
1  3sts  were  located  withm  a  radius  of  25  feet  (7.6  m)  in 
)n  no  (Harrison  1975:166).  16  pairs  per  100  acres  (40 
a)n  open  hemlock-spruce  bog  m  Maryland  (Stewart 
nc  bobbins  1958). 


Range 


Hl|  Permanent 
I       I  Breeding 


FORAGING:  Major  foods:  Fresh  and  dried  fruits  and 
flowers  (80  percent),  insects  (20  percent).  Substrates: 
Leaf  surfaces,  fruit-bearing  branches.  Technigues: 
Gleaning,  hawking. 

COMMENTS:  Waxwings  tend  to  nest  late  in  summer  when 
there  is  an  abundant  supply  of  wild  fruits.  Birds  nest  sin- 
gly or  in  loose  colonies.  A  second  nest  is  often  begun  and 
eggs  laid  before  the  young  m  the  first  nest  have  fledged. 
During  most  of  the  year  they  roam  the  countryside  in 
small  to  large  flocks. 

Key  REFERENCES:  Bent  1950,  Lea  1942,  Putnam  1949. 
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Northern  Shrike 

(Lanius  excubitor) 


A.O.U.  No.  621.0 


Range 


I       I   Winter 


RANGE:  Breeding:  Northern  North  America,  s.  to  s.  Can- 
ada. Winter:  Same  as  above  but  occasionally  wanders  s. 
to  Virginia,  New  Mexico  and  n.  California. 

Relative  Abundance  in  New  England:  Rare  (winter). 

Habitat:  Wintering:  Semi-open  country  with  short 
grasses  and  scattered  trees  or  shrubs  for  perches.  Fences 
and  utility  wires  also  used. 

Special  Habitat  Requirements:   Elevated   perches, 

short  vegetation. 

FORAGING:  Major  foods:  Rodents,  especially  mice,  small 
birds.  Substrates:  Meadow  grasses,  air.  Techniques: 
Hawking,  diving  and  pouncing  from  a  perch,  hovering. 
Preferred  feeding  habitat:  Open  fields  with  scattered 
perches. 

COMMENTS:Northern  shrikes  are  seen  in  the  Northeast  in 
winter  when  northern  rodent  populations  are  low — about 
every  4  years  (Pough  1949: 133). 

Key  REFERENCES:  Bent  1950,  Cade  1967,  Miller  1931. 
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ggerhead  Shrike 

lius  ludovicianus) 


).U.  No.  622.0 


E:  Breeding:  New  Brunswick,  w.  to  British  Colum- 
.  to  s.  Florida  and  s.  Mexico.  Winter:  s.  New  Jersey, 
\  n.  California,  s.  to  s.  Mexico. 

LpvE  Abundance  in  New  England:  Rare  and  local 

Slier  in  Northeast. 

ilTAT:  Breeding:  Open  country  with  scattered  trees, 
"ips,  roadside  hedges.  Is  attracted  to  areas  with 
)iy  trees  such  as  hawthorn  and  honey  locust.  Favors 
(/levations. 

EJAL  Habitat  Requirements:  Open  areas  with  short 

a|es,  elevated  perches  from  which  to  spot  prey. 

I 

HNG:  Egg  dates:  April  18  to  June  28,  New  York  (Bull 
7  453).  Clutch  size:  4  to  7,  typically  4  or  5.  Incubation 
■rd:  16  days.  Nestling  period:  16  to  20  days.  Broods 
rear:  2.  Age  at  sexual  maturity:  1  year.  Nest  height:  5 
3feet(1.5to9.1  m).  Typically  8  to  15  feet  (2.4  to  4.6 
I.  Jest  site:  Builds  in  the  dense  foliage  of  a  tree  or 
H}.  Prefers  to  nest  in  thorny  plants  but  is  known  to  nest 
c&s,  pines,  orchard  trees,  and  grapevine. 

:RTORYSizE:  18.7  acres  (7.6  ha)  (Miller  1931). 

^Me  Densities:  1 .9  nests  per  mile  ( 1 .6  km)  of  hedge  m 
irQs(Graberetal.  1973). 


GING:  Major  foods:  Insects,  small  reptiles,  amphib- 

birds,  and  mammals.  Substrate:  Meadow  grasses. 

-Cliques:  Hovering  or  perching  and  divmg,  hawk- 


Range 


COMMENTS:  Beal  (1912  in  Bent  1950:137)  found  that  the 
contents  of  88  stomachs  held  mainly  animal  matter  (97.5 
percent)  and  a  trace  of  vegetable  matter  (2.5  percent). 
Shrikes  habitually  impale  their  prey  in  thorn  trees  or  on 
barbed  wire  fences  or  hang  the  prey  in  the  fork  of  a 
branch.  Formerly  nested  in  New  Hampshire  (C.  Ander- 
son, personal  community). 


Key  References:  Bent  1950,  Graber  et  al 
1931. 


1973,  Miller 
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European  Starling 

(Sturnus  vulgaris) 


A.O.U.  No.  493.0 


RANGE:  Breeding:  Southern  half  of  Canada  s.  through- 
out most  of  United  States  except  in  extreme  sw.  portions, 
though  now  invading  n.  Sonoran  Desert.  Winter: 
Throughout  United  States. 

Relative  Abundance  in  New  England:  Abundant . 

Habitat:  Breeding:  Farms,  cities,  orchards,  gardens, 
parks.  Prefers  rural  areas  with  pastures,  cuHivated  fields 
and  hayfields.  Wintering:  Roost  in  dense  vegetation  or 
on  buildings  in  villages  and  cities.  Probably  absent  from 
high  mountains. 

Special  Habitat  Requirements:  Cavities  for  nesting. 

Minimum  d.b.h.  of  trees  suitable  for  nesting  is  10  inches 
(25.4  cm)  (Thomas  etal.  1979). 

Nesting:  Egg  dates:  April  10  to  June  15,  New  York  (Bull 
1974:541 ).  Clutch  size:  2  to  7,  typically  4  to  6.  Incubation 
period:  11  to  13  days.  Nestling  period:  18  to  22  days. 
Broods  per  year:  1  or  2.  May  be  single-brooded  north  of 
48°  latitude  (Kessel  1953).  Age  at  sexual  maturity:  1 
year.  Nest  height:  2  to  60  feet  (0.6  to  18.3  m).  Typically  10 
to  25  feet  (3.0  to  7.6  m).  Nest  site:  A  cavity  almost  any- 
where, including  crevices  created  by  highway  construc- 
tion in  exposed  rock  ledges.  Often  in  natural  or  existing 
excavated  cavities  in  trees,  barns  and  other  buildings, 
drain  pipes,  cupolas. 

Territory  Size:  Birds  defended  a  10-  to  20-inch  (25.4  to 
50.8  cm)  radius  around  nest  holes  (Kessel  1957). 


Range 


Sample  Densities:  78  breeding  females  per  sguare  re 
(20  breeding  females/km^)  (some  in  nest  boxes)  on  e  ;t. 
in  Scotland  (Dunnet  1955). 

Foraging:  Major  food:  Insects,  seeds,  fruits,  culti-ed 
grains.  Substrates:  Soil  surface,  sub-surface  to  d  jlis 
not  exceeding  length  of  bill.  Technigues:  Groundg  ;i- 
ing,  probing.  Preferred  feeding  habitat:  Lawns,  n  ;!■ 
ows,  grazed  fields;  starlings  prefer  to  forage  in  low  ^  Ci- 
tation; feeds  up  to  three-fourths  of  a  mile  from  nes 
(Kessel  1957). 

Comments:  Introduced  from  Europe,  starlings  !e 
highly  adaptable  and  compete  successfully  with  i't|r 
birds  for  nest  cavities.  Stomach  analyses  of  2,301  i  is 
taken  throughout  the  United  States  in  all  season  ■ 
vealed  a  diet  of  57  percent  animal  and  43  percent  vei  f  ■ 
ble  matter  (Kalmbach  and  Gabnelson  1921  in  ^ 
1950:194). 

Key  References:  Dunnett  1955,  Kessel  1957,  Williai  Ji 
and  Gray  1975. 
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lite-eyed  Vireo 

90  griseus) 


U.  No.  631.0 


Range 


IJE:  Breeding:  Southern  New  England  and  se.  New 
w.  to  Wisconsin  and  Nebraska,  s.  to  Mexico  and 
(ulf  Coast.  Winter:  South  Carolina  w.  to  s.  Texas. 

/ivE  Abundance  in  New  England:  Locally  common 

n  Island)  to  rare  (Maine). 


3|AT 
s, 


Breeding:    Dense   shrubby    lowlands,    briar 
deciduous    forest    undergrowth    and    forest 
hedgerows,  old  fields,  low  swampy  areas.  Less 
n  drier  hillsides  and  along  rural  roads. 


1  Habitat  Requirements:  Low  shrubby  vegeta- 

1  [at  provides  foraging  and  nesting  substrates. 

G:  Egg  dates:  May  17  to  July  17,  New  York  (Bull 
4|54).  Clutch  size:  3  to  5,  typically  4.  Incubation 
idl:  14  to  15  days.  Broods  per  year:  1  .  Age  at  sexual 
tvlty:  1  year.  Nest  height:  1  to  8  feet  (0.3  to  2.4  m). 
)ijlly  2  to  6  feet  (0.6  to  1 .8  m).  Nest  site:  Suspended 
"njhe  fork  of  a  low  branch,  usually  well  hidden  by 
rdinding  vegetation.  Most  often  placed  m  a  small 
ihoT  shrub. 

iR'ORY  SIZE:  Approximately  2.5  to  3.5  acres  (1.0  to 
h)  per  male  (Stewart  and  Bobbins  1958).  Territories 
y  3  as  small  as  0.33  (0.13  ha)  acre  per  male  (Brewer 
'5i  6.5  and  5.4  acres  (2.6  to  2.2  ha)  in  stream  and 
ochnd  edge  thickets  m  Kansas  (Fitch  1958). 

MlJE  Densities:  Maryland— 40  territorial  males  per 
)ares  (40  ha)  in  shrub  swamp.  32  territorial  males  per 


100  acres  (40  ha)  m  second-growth  river  swamp.  28  terri- 
torial males  per  100  acres  (40  ha)  in  brushy  abandoned 
farmland  (Stewart  and  Bobbins  1958:263). 

FORAGING:  Major  foods:  Insects,  wild  fruits.  Substrates: 
Branches  and  twigs,  leaf  surfaces.  Techniques:  Glean- 
ing, hover-gleaning.  Preferred  feeding  habitat:  Feeds 
mainly  m  the  inner  canopy  of  trees  and  shrubs. 

COMMENTS:  The  White-eyed  Vireo  prefers  close-grow- 
ing stands  of  trees  8  to  25  feet  (2.4  to  7.6  m)  tall  (either 
saplings  or  mature  low  trees  such  as  Crataegus  spp.) 
(Nolan  1960).  The  bird  is  a  common  victim  of  cowbird 
parasitism. 

Key  References:  Bent  1950,  Nolan  1960,  Saunders  1915. 
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Solitary  Vireo 

(Vireo  sojitahus) 


A.O.U.  No.  629.0 


Range 


RANGE:  Breeding:  Nova  Scotia,  w.  to  British  Columbia, 
s.  to  Connecticut  (uplands),  Georgia  (mountains),  c. 
Minnesota  and  Mexico  (mountains).  Winter:  South  Car- 
olina to  Central  America. 


Relative  Abundance   in   New   England: 

(Maine)  to  uncommon  (s.  Connecticut). 


Common 


HABITAT:  Breeding:  Coniferous  or  mixed  woodlands  es- 
pecially those  with  openings  in  canopy  and  a  dense  un- 
derstory.  Shows  preference  for  pine,  hemlock,  or 
spruce.  Prefers  mountain  elevations  but  occurs  locally  in 
highlands. 

Nesting:  Egg  dates:  May  14  to  July  22,  New  York  (Bull 
1974:459).  Clutch  size:  3  to  5,  typically  4.  Incubation 
period:  13  to  15  days.  Nestling  period:  15  to  17  days. 
Broods  per  year:  1  or  2.  Age  at  sexual  maturity:  1  year. 
Nest  height:  3.5  to  20  feet  (1.1  to  6.1  m).  Typically  less 
than  10  feet  (3.0  m).  Nest  site:  Suspended  from  a  forked 
horizontal  branch,  usually  a  conifer. 

Sample  Densities:  Average  29  birds  per  100  acres  (40 
ha)  in  ponderosa  pine  forest  in  Colorado  (Cruz  1975).  27 
territorial  males  per  100  acres  (40  ha)  in  virgin  hemlock 
forest  in  Maryland.  17  territorial  males  per  100  acres  (40 
ha)  in  mature  northern  hardwood  forest  in  Maryland 
(Stewart  and  Robbins  1958:265). 

FORAGING:  Major  foods:  Insects,  especially  moths  and 
caterpillars,  small  amounts  of  fruits.  Substrates:  Bark  of 
branches,  often  at  bases  of  horizontal  branches  and  dead 


stubs.  Technigues:  Gleaning,  hover-gleaning,  )■  ^'Ic- 
ing. Preferred  feeding  habitat:  Lower  and  middle!<;V 

opy.  j 

Comments:  Chapm  (1925  m  Bent  1950:296)  foun^llie 
bulk  of  diet  (306  stomachs)  to  be  animal  matter  (96  ir- 
cent)  supplemented  by  small  amounts  of  vegetable  r; t- 
ter  (4  percent). 

Key  References:  Bent  1950,  Cruz  1975,  James  1976 
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llow-throated  Vireo 

eo  flavifrons) 


).U.  No.  628.0 


Range 


E:  Breeding:  Maine,  w.  to  Saskatchewan,  s.  to  Flor- 
id Texas.  Winter:  Southern  Mexico  to  South  Amer- 


TivE  Abundance  in  New  England:  Rare  (Mame). 

^jTAT:  Breeding:  Tall  deciduous  trees  in  woodlands 
tlpartially  opened  canopy,  seldom  in  dense  forests, 
in  conifers.    Frequents    roadsides,    borders   of 
'etas,    orchards    and    woodland    borders,    swampy 

)CS. 


AL Habitat  Requirements:  Tall  deciduous  trees. 


:SNG:  Egg  dates:  May  24  to  June  18,  New  York  (Bull 
7''457).  Clutch  size:  3  to  5,  typically  4.  Incubation 
rid:  14  days.  Nestling  period:  About  14  days.  Broods 
r|?ar:  1.  Age  at  sexual  maturity:  1  year.  Nest  height:  3 
6|eet  (0.9  to  18.3  m).  Typically  over  20  feet  (6. 1  m). 
;s5ite:  Suspended  between  a  fork  formed  by  slender 
aiijhes  of  a  horizontal  limb,  typically  over  20  feet  (6. 1 
•ve  ground. 


:R|rORY  SIZE:  About  10  acres  (4.0  ha)  (Bobbins, 
iblhed  data  cited  in  Williamson  1971). 


un- 


^4e  Densities:  Maryland:  19  territorial  males  per  100 
:re'(40  ha)  in  virgin  hardwood  deciduous  forest.  8  ter- 
;om  males  per  100  acres  (40  ha)  in  second  growth 
'e swamp.  7  territorial  males  per  100  acres  (40  ha)  in 


1X( 


oak  forest.  3  territorial  males  per  100  acres  (40  ha) 
wU-drained  floodplain  forest  (Stewart  and  Bobbins 


FORAGING:  Major  foods:  Insects,  especially  adult  and 
larval  moths.  Substrates:  Twig  and  branch  surfaces,  less 
often  on  leaf  surfaces.  Techniques:  Gleaning — typically 
feeds  slowly  and  deliberately,  occasionally  hovering  or 
hawking.  Preferred  feeding  habitat:  Top  of  canopy  (up- 
per half),  periphery  and  central  portions  (Williamson 
1971). 

COMMENTS:  Chapm  (1925  m  Williamson  1971)  found 
that  the  diet  over  a  1-year  period  consisted  of  98  percent 
animal  and  2  percent  vegetable  matter. 

Key  REFERENCES:  Bent  1950,  James  1976,  Williamson 
1971. 
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Warbling  Vireo 

(Vireo  giJvus) 
A.O.U.  No.  627.0 


Range 


I       I  Breeding 


RANGE:  Breeding:  Nova  Scotia,  w.  to  British  Columbia, 
s.  to  North  Carohna,  n.  Mexico  and  s.  California.  Win- 
ter: South  America. 

Relative  Abundance  in  New  England:  Locally  common 

to  uncommon  and  widespread. 

HABITAT:  Breeding:  Open  mixed  or  deciduous  wood- 
lands, roadside  and  village  shade  trees,  riverbottoms 
with  mature  trees,  orchards.  Avoids  high  elevations. 

Special  Habitat  Requirements:  Deciduous  trees. 

Nesting:  Egg  dates:  May  16  to  June  16,  New  York  (Bull 
1974:462).  Clutch  size:  3  to  5,  typically  4.  Incubation 
period:  about  12  days.  Nestling  period:  About  16  days. 
Broods  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
height:  20  to  90  feet  (6. 1  to  27.4  m).  Nest  site:  In  horizon- 
tal fork  of  a  slender  branch  usually  well  away  from  trunk. 
Typically  protected  by  a  canopy  of  leaves.  Usually  nests 
higher  than  other  Vireos. 


Sample  Densities:  10  territorial  males  per  100  acres  (40 
ha)  in  field  with  shrubs  and  stream-bordered  trees  in 
Maryland  (Stewart  and  Robbins  1958:269). 

Foraging:  Major  foods:  Insects,  especially  caterpillars. 
Substrates:  Leaf  surfaces.  Techniques:  Flight-gleaning, 
gleaning.  Preferred  feeding  habitat:  Middle  and  upper 
canopy  of  tall  deciduous  trees,  largely  on  branch  tips. 

Key  References:  Bent  1950,  James  1976. 


298 


liladelphia  Vireo 

reoph  iladelph  ic  us) 


D.U.  No.  626.0 


?GE:  Breeding:  New  Brunswick,  w.  to  Alberta,  s.  to  n. 
e  England  (rarely),  Michigan  and  North  Dakota.  Wm- 
i Central  America. 


Range 


COMMENTS:  Animal  matter  represented  73  percent  of  the 
diet  during  the  breeding  season  (McAtee  1926  in  Bent 
1950:356). 


EATivE  Abundance  in  New  England:   Uncommon 

viine). 

ITAT:  Breeding:  Deciduous,  coniferous  or  mixed  tor- 
si woodland  edges,  clearings,  and  burned-over  areas 
'ii  young  deciduous  second  growth,  neglected  farm- 
ii|s  grown  up  to  small  trees  and  tall  shrubs  inter- 
3ised  with  clearings,  willow  and  alder  thickets  along 
Tarns.  Rarely  in  villages. 


Key  REFERENCES:  Bent  1950.  Lewis  1921 


p'lAL  Habitat  Requirements: 

eing. 


Deciduous  trees  for 


ING:  Egg  dates:  June  15  to  July  15,  Maine  (Bent 
91:362).  Clutch  size:  3  to  5,  typically  4.  Incubation 
epd:  14  days.  Nestling  period:  13  days.  Brood  per 
etj:  1  Age  at  sexual  maturity:  1  year.  Nest  height:  10  to 
Obt(3.0to  12.2  m).  Nest  site:  Nest  is  hung  m  the  fork  a 
lejder  horizontal  twig  of  a  deciduous  tree  or  shrub. 

OaginG:  Major  foods:  Insects,  especially  caterpillars; 
31E  wild  fruits  in  autumn  (less  than  10  percent).  Sub- 
irles:  Leaf  surfaces,  branches.  Techniques:  Flight- 
iejning,  gleaning,  hawking.  Preferred  feeding  habitat: 
rfj  tops,  dense  shrubbery. 
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Red-eyed  Vireo 

(Vireo  olivaceus) 
A.O.U.  No.  624.0 


Range 


Range:  Breeding:  Quebec,  w.  to  British  Columbia,  s.  to 
Florida  and  s.  South  America.  Winter:  South  America. 

Relative  Abundance  in  New  England:  Abundant. 

HABITAT:  Breeding:  Open  deciduous  and  second- 
growth  woodlands  (less  often  in  mixed  woods)  with  thick 
undergrowth  of  saplings.  Frequents  residential  areas 
with  abundant  shade  trees  that  provide  a  continuous 
canopy.  Ubiquitous  and  common  in  deciduous  wood- 
land, yet  shows  preference  for  mesic  stands  in  the  decid- 
uous forest  (Bond  1957). 

Special  Habitat  Requirements:  Deciduous  trees.  A 

continuous  canopy  rather  than  presence  of  an  under- 
story  may  be  the  chief  habitat  requirement  (Lawrence 
1953). 

Nesting:  Egg  dates:  May  13  to  luly  7,  New  York  (Bull 
1974:459).  Clutch  size:  2  to  5,  typically  4.  Incubation 
period:  12  to  14  days.  Nestling  period:  10  to  12  days. 
Broods  per  year:  1  or  2.  Age  at  sexual  maturity:  1  year. 
Nest  height:  2  to  60  feet  (0.6  to  18.3  m).  Typically  5  to  10 
feet  ( 1 .5  to  3.0  m)  DeGraaf  and  others  (1975)  found  Red- 
eyed  Vireos  (n  =  20)  nesting  at  an  average  height  of  17 
feet  (5.2  m)  in  a  nest  site  study  in  Massachusetts.  Nest 
site:  Suspended  in  the  fork  of  a  horizontal  limb  often  in  a 
sapling,  usually  in  a  peripheral  area  of  canopy. 

Territory  Size:  45  territories  in  Michigan  averaged  1.7 
acres  (0.7  ha)  per  pair  (Harrison  1975:172).  5  territories 
in  mixed  woods  in  Ontario  ranged  from  0.7  to  2.4  acres 
(0.3  to  1.2  ha)  (average  1.4  acres  (0.6  ha))  (Lawrence 
1953). 


Sample  Densities:  Maryland  —  60  territorial  males  i 
100  acres  (40  ha)  in  mature  northern  hardwood  for:! 
100  territorial  males  per  100  acres  (40  ha)  in  virgin  he  l 
wood  deciduous  forest.  52  territorial  males  per  100  acj 
(40  ha)  in  dense  second-growth  forest.  34  territo'l 
males  per  100  acres  (40  ha)  in  pine-oak  forest.  10  terr  t^ 
rial  males  per  100  acres  (40  ha)  in  open  slash  a 'I 
(Stewart  and  Robbms  1958:266).  | 

FORAGING:  Major  foods:  Insects  (more  than  85  percer ;{ 
diet),  mainly  caterpillars,  moths,  beetles,  bugs,  a  I 
Substrates:  Leaf  surfaces,  especially  undersides.  Te;l 
niques:  Gleaning,  flight-gleaning,  hawking  (unan 
mon),  glides  rather  than  hops  from  branch  to  bran:j 
Preferred  feeding  habitat :  Uppermost  branches  of  tre  i 
most  feeding  occurs  in  periphery  of  middle  and  up" 
canopy;  little  feeding  takes  place  in  core. 

Key  References:  Bent  1950,  James  1976,  Lawrence  19 
Southern  1958,  Williamson  1971. 
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ue-winged  Warbler 

rmivora  pinus) 


Range 


'^GE:  Breeding:  Southern  Wisconsin,  s.  Michigan,  n. 
\o,  w.  Pennsylvania,  w.  and  se.  New  York,  s.  New  En- 
id, s.  to  s.  Ilhnois,  c.  Tennesse,  Kentucky,  n.  Ala- 
ia,  n.  Georgia,  North  Carohna,  n.  Virginia,  ne. 
cyland,  Delaware.  Winter:  Winters  from  s.  Mexico  to 
■11  temala,  and  Nicaragua  and  casually  to  Panama  and 
cbmbia;  also  w.  Cuba. 

EjmvE  Abundance  in  New  England:  Uncommon  to 

'Clly  common. 

/ilTAT:  Breeding:  Edges  of  woods,  bushy  overgrown 
3|s  or  borders  of  wooded  swamps.  Prefers  old  fields 
itj  saplings  greater  than  10  feet  tall  (Bobbins  et  al. 
5»:254).  Often  near  streams. 


tamarack,  poison  sumac,  red  osier  and  gray  dogwoods 
and  poplars  (Murray  and  Gill  1976). 

FORAGING:  Major  foods:  Caterpillars,  beetles,  ants,  spi- 
ders. Substrates:  Branches  at  tops  of  trees.  Techniques: 
Twig  and  leaf  gleaning. 

Key  REFERENCES:  Bent  1953,  Short,  1962. 


P'kiAL  Habitat  Requirements: 

Ti  shrubs  and  small  trees. 


Old  fields  with  scat- 


E.ING:  Egg  dates:  May  18  to  June  17,  New  York  (Bull 
3'.,:468).  Clutch  size:  4  to  7,  typically  5.  Incubation 
epd:  10  to  12  days.  Nestling  period:  8  to  10  days, 
rc'ids  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
t?;On  the  ground  on  a  foundation  of  dry  leaves,  sur- 
3i.jded  by  bushes  or  tangles  of  vines  and  grasses. 

'EWTORY  Size:  Less  than  1  acre  (0.4  ha)  to  almost  2  acres 
)•  ha)  per  pair  (New  York)  (Ficken  and  Ficken  1968). 
»U;.e  Lake,  Michigan  (2.0  ha  (5  acres)  per  pair)  —  hab- 
at  an  extensive  tamarack  swamp  surrounded  by 
icer,  drier  oak-hickory  woods.  Island  Lake,  Michigan 
1-  ha  (4.6  acres)  per  pair)  —  habitat:  a  low  swamp  of 
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Golden-winged  Warbler 

(Vermivora  chrysoptera) 


A.O.U.  No.  642.0 


Range 


RANGE:  Breeding:  Wisconsin,  s.  Michigan,  c.  New  York, 
s.  Connecticut,  c.  Massachusetts,  s.  Vermont,  s.  to  n. 
Illinois,  n.  Indiana,  s.  Ohio,  w.  Pennsylvania,  n.  New 
lersey;  in  mountains  to  n.  Georgia.  Wmter:  Winters 
from  Guatemala  s.  to  n.  South  America. 

Relative  Abundance  in  New  England:  Rare  (Vermont). 

Habitat:  Breeding:  Damp  fields  heavily  vegetated  with 
thick  grass,  clumps  of  bushes  and  briars,  deciduous 
damp  woods,  especially  gray  birch  stands;  sometimes 
found  on  higher  ground.  Avoids  mountains. 

Special  Habitat  Requirements:  Brushy  open  areas,  es- 
pecially clearings  in  deciduous  woodlands  with  sap- 
lings, forbs,  grasses. 

NESTING:  Egg  dates:  May  18  to  June  16,  New  York  (Bull 
1974:469).  Clutch  size:  4  to  6,  typically  5.  Incubation 
period:  10  days.  Nestling  period:  10  days.  Broods  per 
year:  1 .  Age  at  sexual  maturity:  1  year.  Nest  site:  On  the 
ground  generally  supported  by  a  base  of  dead  leaves 
and  weed  stalks. 

Territory  Size:  Less  than  1  acre  (0.4  ha)  to  almost  2  acres 
(0.8  ha)  per  pair  (New  York)  (Ficken  and  Ficken  1968). 
Territories  usually  consisted  of  overgrown  fields  with 
many  shrubs  and  small  trees  (under  20  feet)  (6.0  m),  bor- 
dered by  taller  deciduous  trees.  Burke  Lake,  Michigan 
(2.7  ha  (6.7  acres)  per  pair)  —  habitat:  an  extensive 
tamarack  swamp  surrounded  by  higher,  drier  oak-hick- 
ory woods.  Island  Lake,  Michigan  ( 1 .9  ha  (4.7  acres)  per 
pair)  —  habitat:  a  low  swamp  of  tamarack,  poison  sumac, 


red  osier  and  gray  dogwood  and  poplars  (Murra' 
Gill  1976). 


Sample  Density:  17  territorial  males  per  100  acre  3*40 
ha)  in  dense  second-growth  forest  in  Maryland  (St  "irt 
and  Bobbins  1958:276). 

FORAGING:  Major  foods:  Small  bugs  and  larvae,  ca  i^r- 
worms,  spiders.  Substrates:  Terminal  twigs  of  high .  iln- 
ches  in  tall  trees.  Technigues:  Twig  hopping  and  g  fil- 
ing. 

COMMENTS:  Chickadee-like  in  feeding  habits.  Occies 
similar  habitat  as  Blue-winged  Warbler  with  which  i|n- 
terbreeds.  Golden-winged  Warblers  may  breejat 
higher  elevations  and  slightly  farther  north  than  I 
wmged  Warblers  (Bull  1974:469). 


Key  REFERENCES:  Griscom  and  Sprunt  1957,  Short 
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nnessee  Warbler 

rmivora  peregrina) 


).U.  No.  647.0 


E:  Breeding:  Northern  border  of  United  States  s.  to 
isconsin,  n.  Michigan,  ne.  New  York,  s.  Vermont,  c. 
Hampshire,  s.  Maine.  Winter:  From  Guatemala  e. 
Colombia  and  n.  Venezuela. 

:l:tive  Abundance  in  New  England:  Common 
[cae)(Bulll974:475)). 

\|rAT:  Breeding:  Associated  with  openings  in  north- 
nieciduous  or  mixed  woodlands  with  grasses,  dense 
r';)s,  and  scattered  clumps  of  young  deciduous  trees 

jh  1949:156).  Often  m  boggy  areas,  occasionally  on 

ine  lands. 


'E'lAL  Habitat  Requirements:   Brushy,   semi-open 

lU  ry. 

iSlNG:  Egg  dates:  June  10  to  July  10.  Peak:  June  17  to 
nt^e.  New  Brunswick  (Bent  1953:89).  Clutch  size:  4  to 
tvically  6.  Incubation  period:  1 1  to  12  days.  Broods 
!r:?ar:  1.  Age  at  sexual  maturity:  1  year.  Nest  site:  On 
oi|ground,  in  moss  or  grass,  often  at  base  of  shrub.  Is 
iu4y  well  concealed. 

DR'pING:  Major  foods:  Almost  entirely  insectivorous, 
keweevils,  flies,  plant-lice,  grasshoppers,  caterpil- 
rs.trubs,  beetles,  spiders,  some  fruit.  Substrates:  The 
riTiial  foliage  of  trees,  generally  feeding  to  40  feet 
2.;m)  high  (MacArthur  1958).  Techniques:  Branch 
jpipg  and  foliage  gleaning. 


EY  EFERENCES:  Bent 
3rl:shl929. 


953,  Bowdish  and  Philipp  1916, 


Range 
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Nashville  Warbler 

(Vermivora  rulicapilla) 
A.O.U.  No.  645.0 


RANGE:  Breeding:  Southern  Canada  and  n.  United 
States.  In  the  Northeast  the  range  extends  s.  to  Maryland 
(mountains)  and  rarely  to  Connecticut  and  Long  Island. 
Winter:  Central  America. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Breeding:  Moist  open  deciduous  woods,  over- 
grown pastures  and  fields,  swampy  areas,  edges  of 
woodlands,  clearings  with  much  young  second-growth 
vegetation,  especially  young  trees  10  to  12  feet  tall 
(Pough  1949:158).  Birds  reportedly  breed  m  both  dry 
and  moist  situations,  favoring  spruce-sphagnum  bogs  in 
central  New  York  (Bull  1974:477). 


Special  Habitat  Requirements:  Scattered  trees 

spersed  with  brush.  ^ 


inter- 


NesTING:  Egg  dates:  May  19  to  June  10,  New  York  (Bull 
1974:477).  Clutch  size:  3  to  5.  Incubation  period:  11 
days.  Nestling  period:  11  to  12  days.  Broods  per  year:  1 . 
Age  at  sexual  maturity:  1  year.  Nest  site:  Depression  in 
moss  or  beneath  canopy  of  dried,  dead  bracken  fern; 
well  hidden. 

Territory  Size:  About  1/2  acre  (0.2  ha)  per  pair  in  On- 
tario (Lawrence  1948). 

Sample  Densities:  39  territorial  males  per  100  acres  (40 
ha)  in  scrub  spruce  bog  in  Maryland.  21  territorial  males 
per  100  acres  (40  ha)  in  open  hemlock-spruce  bog  in 
Maryland  (Stewart  and  Bobbins  1958:280). 


Range 


FORAGING:  Major  foods:  Adults,  larvae,  and  eggs  '^  ar 
lous  insects  including  small  grasshoppers,  plar:  V^ 
caterpillars,  and  beetles.  Substrates:  Trunks,  bra:  i^e: 
and  leaves  of  trees.  Technigues:  Hopping  from  bol  i,ito  I 
the  top  of  a  tree  hawking  insects  encountered. 

Comments:  Flymg  insects  sometimes  taken  in  flyc>  tv 
fashion;  mostly  insectivorous  (Griscom  1957:83). 

Key  References:  Bent  1953,  Forbush  1929,  GriscoiTi^ 
Sprunt  1 957 ,  Lawrence  1 948 .  ' 
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rthern  Parula 

via  americana) 


).U.  No.  648.0 


Range 


E:  Breeding:  Southern  Canada  to  the  Gulf  States. 
er:  Central  America  and  the  West  Indies. 

TivE  Abundance   in   New   England:    Common 

ne). 


Comments:  Composition  of  diet  is  98  percent  animal,  2 
percent  vegetable  (Wetmore  1916  m  Bent  1953: 143). 

Key  References:  Bent  1953,  Forbush  1929,  Graber  and 
Graber  1951. 


,1 

l|rAT:   Breeding:   Wooded  bogs,    swamps,    prefers 
ners  in  areas  where  bearded  lichen  ( Usnea)  grows. 

'EjAL  Habitat  Requirements:   Prefers  to  nest  in 

;cded  lichen  or  use  the  lichen  as  nesting  material. 


NG:  Egg  dates:  May  17  to  June  27,  New  York  (Bull 
7:480).  Clutch  size:  3  to  7,  typically  4  or  5.  Incubation 
(rd:  12  to  14  days.  Nestling  period:  11  days.  Broods 
ir3ar:  1.  Age  at  sexual  maturity:  1  year.  Nest  height:  6 
D  feet  (1.8  to  30.5  m).  Nest  site:  Usually  hanging 
^a  he  distal  end  of  a  limb  that  is  covered  with  Usnea. 


\VLE  Densities:  Maryland  —  47  territorial  males  per 
Ojcres  (40  ha)  in  well-drained  floodplain  forest.  29 
rrjrial  males  per  100  acres  (40  ha)  in  poorly  drained 
)oolain  forest.  19  territorial  males  per  100  acres  (40 
i)  \  second-growth  river  swamp.  12  territorial  males 
?r  :)0  acres  (40  ha)  in  pine-oak  forest  (Stewart  and  Rob- 
ns  958:281). 

^RpiNG:  Major  foods:  Beetles,  plant-lice,  mchworms, 
M'hairy  caterpillars,  spiders.  Substrates:  Branches, 
'ig  and  leaves  of  trees.  Technigues:  Foliage  and  twig 
ea|ng  —  often  hangs  upside  down,  chickadee  fash- 
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Yellow  Warbler 

(Dendroica  petechia) 


A.C.U.  No.  652.0 


Range 


RANGE:  Breeding:  Canada  and  Alaska  to  n.  South  Amer- 
ica. Winter:  Central  and  South  America. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Breeding:  Farmlands,  orchards,  roadsides 
and  along  streams  and  lakes. 

Special  Habitat  Requirements:  Scattered  small  trees  or 

dense  shrubbery. 

Nesting:  Egg  dates:  May  15  to  July  3,  New  York  (Bull 
1974:481).  Clutch  size:  3  to  5,  typically  4  or  5.  Incubation 
period:  10  or  11  days.  Nestling  period:  9  to  12  days. 
Broods  per  year:  1.  Age  at  sexual  maturity:  1  year.  Nest 
height:  2  to  15  feet  (0.6  to  4.6  m).  Typically  3  to  8  feet  (0.9 
to  2.4  m).  DeGraaf  and  others  (1975)  found  19  Yellow 
Warbler  nests  at  an  average  height  of  22  feet  (6.6  m)  in 
five  habitat  types  ranging  from  rural  to  urban  m  Massa- 
chusetts. Nest  site:  Securely  placed  in  a  fork  or  crotch  of 
a  shrub,  sapling,  or  tree;  often  in  stream-side  thickets 
and  shrubbery  associated  with  suburban  gardens. 
Adaptable  in  choice  of  nest  site. 

Sample  Densities:  68  pairs  per  sguare  mile  (26  pairs/ 
km^)  in  favorable  habitat  in  North  Dakota  (Stewart  and 
Kantrud  1972).  63  territorial  males  per  100  acres  (40  ha) 
in  shrubby  field  with  stream-bordered  trees  in  Mary- 
land. 5  territorial  males  per  100  acres  (40  ha)  in  field  and 
edge  habitat  in  Maryland  (Stewart  and  Bobbins 
1958:282). 


Foraging:  Major  foods:  Insects  —  caterpillars  of  I'fisy 
moth  and  brown-tail  and  tent  caterpillars,  cankerw  ifis, 
beetles,  weevils,  plant-lice,  and  grasshoppers,  ''so 
takes  spiders.  Substrates:  Small  tree  limbs  general  y  t: 
40  feet  (1.2  to  12.2  m)  high  (MacArthur  1958).  jh- 
niques:  Branch  hopping  and  gleaning,  hawking. 

Comments;  Food  composition  IS  94  percent  anir  <"  t 
percent  vegetable  (Forbes  1883  in  Bent  1953: 171).  j 


Key  References:  Ben^ 

1943. 


1953,   Forbush  1929,  Scl  r[it: 
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lestnut-sided  Warbler 

ndroica  pensylvanica) 


).U.  No.  659.0 


E:  Breeding:  Southern  Canada  s.  through  moun- 
)us  uplands  to  e. Tennessee  and  n.  Georgia.  Winter: 
tral  America. 

JIVE  Abundance  in  New  England:  Common. 

AjItaT:  Breeding:  Second  growth  woodland  edges  and 
)<iidoned  fields;  along  brushy  brooksides  and  hill- 
if ,  roadside  thickets,  woodland  clearings  and  burns. 

lAL  Habitat  Requirements:  Early  second  growth  — 

irlits  and  bush  at  wood  margins,  hardwood  regenera- 


mG:  Egg  dates:  May  20  to  July  25,  New  York  (Bull 
)a:495).  Clutch  size:  4  to  5,  typically  4.  Incubation 
Jrjjid:  12  to  13  days.  Nestling  period:  10  to  12  days. 
"CBs  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
Jijit:  1  to  4  feet  (0.3  to  1.2  m),  typically  2  feet  (0.6  m). 
eapite:  Well  concealed  in  low  bush,  sapling,  briars,  or 
nl. 

TORY  SIZE:  Prior  to  mating,  4  territories  measured 
.3,  1.3,and2.5acres(0.5,0.5,0.5,  l.Oha).  During 
bation,  males  increased  territory  size  by  200  to  700 

etpl  to  213.4  m)  to  encompass  2  to  12  acres  (0.8  to  4.9 

5)>NewYork(Kendeigh  1945b). 


LE  DENSITIES:  79  territorial  males  per  100  acres  (40 
a  dense  second  growth  m  Maryland.  67  territorial 

lal:  per  100  acres  (40  ha)  in  open  slash  (oak-maple) 

-ecStewart  and  Bobbins  1958:294). 


Range 


FORAGING:  Major  foods:  Beetles,  caterpillars,  plant- 
lice,  leaf  hoppers,  ants,  spiders.  Substrates:  Foliage  of 
shrubs  or  low  plants  to  35  feet  (10.7  m)  tall.  Technigues: 
Hopping  along  branches  and  gleaning  foliage. 

Key  REFERENCES:  Griscom  and  Sprunt  1957,  Kendeigh 
1945b,  Lawrence  1948. 


307 


Magnolia  Warbler 

(Dendroica  magnolia) 


A.O.U.  No.  657.0 


Range 


RANGE:  Breeding:  Newfoundland  w.  across  Canada  to  c. 
Northwestern  Territory,  s.  to  c.  British  Columbia,  Al- 
berta, and  e.  to  Wisconsin,  s.  Ontario  and  w.  Massachu- 
setts; southward  in  the  mountains  to  sw.  North  Carolina. 
Winter:  Mexico  s.  to  Panama. 

Relative  Abundance  IN  New  ENGLAND:  Common  (moun- 
tains). 

Habitat:  Breeding:  Usually  in  small  clumps  of  spruces 
or  hemlocks,  or  in  small  coniferous  saplings  in  old  fields. 
Associated  with  woodland  edges  and  clearings. 

Special  Habitat  Requirements:  Stands  of  young  coni- 
fers. 

Nesting:  Egg  dates:  May  25  to  July  11,  New  York  (Bull 
1974:482).  Clutch  size:  3  to  5,  typically  4.  Incubation 
period:  12  days.  Nestling  period:  10  days.  Broods  per 
year:  2.  Age  at  sexual  maturity:  1  year.  Nest  height:  1  to 
35 feet  (0. 3 to  10. 7  m).  Typically  1  to  10  feet  (0.3 to  3.0  m). 
Nest  site:  Commonly  in  young  conifers,  rarely  in  hard- 
woods, on  a  horizontal  branch. 

Territory  Size:  20  males  had  territories  which  averaged 
1.8  acres  (0.7  ha)  in  size  —  habitat:  hemlock,  beech  in 
New  York  (Kendeigh  1945).  Differences  in  breeding  ter- 
ritory size  occurred  in  different  forest  types:  aspen  — 
(average)  1.8  acres  (0.7  ha);  conifer-birch  —  (average) 
2.2  acres  (0.9  ha);  mixed  —  (average)  2.4  acres  ( 1 .0  ha); 
maple  —  (average)  3.3  acres  ( 1 .3  ha^  (Stenger  and  Falls 
1959). 


Sample  Densities:  22  pairs  per  40  ha  (100  acres)  Ldij'; 
Island,  Maine  —  forest  is  83  percent  red  spruce,  14  * 
cent  white  spruce;  15  pairs  per  40  ha  (100  acres)  M  ti 
Island,  Maine  —  100  percent  white  spruce;  42  pairs  p; 
40  ha  (100  acres)  Harbor  Island,  Maine  —  100  per* 
white  spruce  (Morse  1976).  80  males  per  100  acreslil 
ha)  in  virgin  hemlock  forest  in  Maryland.  63  males  f,' 
100  acres  (40  ha)  in  open  hemlock-spruce  bog  in  M  i; 
land.  33  males  per  100  acres  (40  ha)  in  scrub  spruce 
(Stewart  and  Robbins  1958:283). 

FORAGING:  Major  foods:  Weevils,  leaf-beetles,  leafl 
pers,  plant  lice,  scale  insects,  ants,  caterpillars,  mc:| 
Substrates:  Branches  of  small  trees  or  shrubs.  T  i 
nigues:  Twig  and  leaf  gleaning. 


COMMENTS:   Mostly  insectivorous  (King   1883  in 
1953:204).  In  New  York,  birds  inhabit  forests  at  hie 
elevations  (Bull  1974:481). 

Key  References:  Bent  1953,  Forbush  1929,  Kend<i 
1945,  Morse  1976,  Stenger  and  Falls  1959. 


It 


■■■■ 


^^^,; 
^Rn 
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ipe  May  Warbler 

ndroica  tigrina) 


).U.  No.  650.0 


E:  Breeding:  Central  and  e.  Canada,  s.  to  n.  Wis- 
rin,  ne.  New  York,  n.  New  Hampshire  and  n.  Maine. 
er:  West  Indies  n.  to  the  Bahamas. 

:iTiVE  Abundance  in   New   England:    Common 


MtaT:  Breeding:  Fairly  open  coniferous  forest  with  a 
gipercentage  of  mature  spruces;  dense  spruce  forest 
tip  scattering  of  taller  spires  above  the  canopy  level; 
rbre  open  land  among  small  trees. 

lAL  Habitat  Requirements:  Tall  stands  of  spruce. 

lSInG:  Egg  dates:  June  10  to  June  29.  Peak:  June  12  to 
nSO,  New  Brunswick  (Bent  1953:224).  Clutch  size:  4 
Sjtypically  6  or  7.  Broods  per  year:  1.  Age  at  sexual 
atrity:  1  year.  Nest  height:  2  to  60  feet  (0.6  to  18.3  m). 
'p;ally30to60feet(9to  18m).  Nest  site:  Usually  mthe 
p I  a  coniferous  tree. 

^MLE  Densities:  28  pairs  per  100  acres  (40  ha)  spruce 
filforest  near  Lake  Nipigon,  Ontario  (Kendeigh  1947 
Giscom  and  Sprunt  1957: 1 18). 

DIlGING:  Major  foods:  Insects,  ants,  small  adults  and 
rvb  of  moths,  flies,  beetles,  small  crickets,  termites, 
idirvaeof  dragonflies.  Also  takes  spiders.  Substrates: 
psjif  dense  branches  and  new  buds  of  firs  and  spruces 
5a:ops  of  trees.  Techniques:  Gleaning,  hawking. 


Range 


COMMENTS:  Cape  May  Warblers  are  probably  depen- 
dent on  sporadic  outbreaks  of  insects  such  as  the  spruce 
budworm  that  result  m  super-abundant  food  supplies 
(MacArthur  1958). 

Key  References:  Forbush  1929,  Grlscom  and  Sprunt 
1957,  MacArthur  1958. 
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Black-throated  Blue  Warbler 

(Dendroica  caerulescens) 


A.O.U.  No.  654.0 


Range 


RANGE:  Breeding:  Northern  Minnesota,  e.  through  On- 
tario, s.  Quebec  and  Nova  Scotia,  s.  to  Connecticut  and 
the  mountains  of  Georgia.  Winter:  West  Indies. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Breeding:  Commonly  found  in  or  near  mixed 
and  deciduous  forests  with  heavy  undergrowth  or  at 
edges  of  woodland  clearings  generally  m  moist  places. 

Special  Habitat  Requirements:  Woodlands  with  thick, 

shrubby  undergrowth  (Pough  1949: 164). 

NESTING:  Egg  dates:  May  29  to  July  16,  New  York  (Bull 
1974:484).  Clutch  size:  4  to  5.  Incubation  period:  12 
days.  Nestling  period:  10  days.  Broods  per  year:  1.  Age 
at  sexual  maturity:  1  year.  Nest  height:  4  inches  (10  cm) 
to  20  feet  (6.1  m),  New  York  (Bull  1974:484).  Nest  site:  In 
coniferous  or  deciduous  trees,  or  in  shrubs. 

Sample  Densities:  Maryland  —  58  territorial  males  per 
100  acres  (40  ha)  in  virgin  hemlock  forest.  48  territorial 
males  per  100  acres  (40  ha)  in  young  second  growth.  17 
territorial  males  per  100  acres  (40  ha)  in  scrub  spruce 
bog  (Stewart  and  Bobbins  1958:286). 

Foraging:  Major  foods:  Insects  —  mainly  hairy  cater- 
pillars, moths,  crane-flies,  mosquitoes,  plant-lice.  Sub- 
strates: Upper  branches.  Techniques:  Hawking,  branch 
and  twig  gleaning. 

Comments:  Considered  a  deep  woods  Warbler,  but  also 
common  in  clearcuts  after  15  years. 


Key  References:  Bent  1953,  Gnscom  and  Sprunt  157, 
Nice  1930.  I 
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;llow-rumped  Warbler 

■ndroica  coronata) 


D.U.  No.  655.0 


Range 


I       I  Breeding 
I       I  Winter 


GE:  Breeding:  Alaska  and  Canada  s.  to  Massachu- 
(Berkshires),  Pennsylvania  (Poconos),  and  New 
cc   (Catskills).    Winter:    Central    New    England,    s. 

ugh  the  United  States,  Central  America,  Bermuda, 
aamas,  and  the  Virgin  Islands. 


E\TivE   Abundance    in    New 

p'der  at  higher  elevations. 


ENGLAND:   Common 


AJTAT:  Breeding:  Coniferous  woods  (especially  in 
3i;jce-fir)  or  in  young  coniferous  growth  near  the  edges 
f'bods;  sometimes  in  mixed  woods.  Wintering:  Along 
isoast  in  any  type  of  woodland,  m  thickets,  gardens. 

I 
PKIALHaBITAT  REQUIREMENTS:   Coniferous  trees  (sum- 
lej,  bayberry  thickets  (winter). 

MNG:  Egg  dates:  May  19  to  July  10,  New  York  (Bull 
9'ii:486).  Clutch  size:  3  to  5,  typically  4.  Incubation 
eii)d:  12  to  13  days.  Nestling  period:  12  to  14  days, 
reds  per  year:  1  or  2.  Age  at  sexual  maturity:  1  year, 
■e^height:  4  to  50  feet  ( 1 .2  to  15.2  m).  Typically  15  to  20 
5ei4.6to6.1  m).  Nest  site:  Usually  in  a  small  coniferous 
■ecjtypically  saddled  on  a  branch  of  spruce,  hemlock, 
r  cjdar.  Sometimes  m  a  deciduous  tree  such  as  maple 
rt^ch. 

•A^LE  DENSITIES:  30  pairs  per  40  ha  ( 100  acres)  Loud's 
slad,  Maine,  83  percent  red  spruce  and  14  percent 
fhi';  spruce  (Morse  1976).  39pairsper  40ha  (lOOacres) 
^aii  Island,  Maine,  100  percent  white  spruce  (Morse 
97.  31  pairs  per  40  ha  (100  acres)  Harbor  Island, 
'lais,  100  percent  white  spruce  (Morse  1976). 


FORAGING:  Major  foods:  Insects  m  summer — plant  lice, 
caterpillars,  small  grubs,  ants,  and  leaf  beetles.  In  win- 
ter— eggs  and  larvae  of  some  insects,  bayberries,  ber- 
ries of  red  cedar,  woodbine,  viburnums,  honeysuckle, 
mountain  ash,  poison  ivy,  and  so  on.  Substrates:  Trunks 
and  branches  from  tops  of  trees  to  ground  level,  air. 
Techniques:  Trunk  and  branch  gleaning  and  hawking. 

Comments:  Also  uses  evergreen  plantations  (New  York) 
(Bull  1974:486). 

Key  REFERENCES:  Bent  1953,  Forbush  1929,  MacArthur 
1958,  Morse  1976. 
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Black-throated  Green  Warbler 

(Dendroica  virens) 


A.O.U.  No.  667.0 


Range 


RANGE:  Breeding:  Central  Canada  to  c.  New  Jersey  and 
s.  in  the  mountains  to  Alabama  and  Georgia.  Winter: 
Southern  Texas  and  so.  Florida,  s.  to  Greater  Antilles,  e. 
Mexico  to  Panama. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Breeding:  Usually  m  hemlocks,  but  some- 
times in  other  northern  conifers:  pine,  spruce,  fir,  and 
cedar.  Rarely  in  maples,  birches,  and  other  hardwoods. 


Special  Habitat  Requirements: 

woodlands. 


Coniferous  or  mixed 


Nesting:  Egg  dates:  May  24  to  July  2,  New  York  (Bull 
1974:489).  Clutch  size:  4  to  5,  typically  4.  Incubation 
period:  12  days.  Nestling  period:  8  to  10  days.  Broods 
per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest  height:  1 
to 70  feet  (0.3  to  21 .3  m).  Typically  15  to  20  feet  (4.6  to  6. 1 
m).  Nest  site:  Usually  on  a  horizontal  or  drooping 
branch. 

Territory  Size:  21  territories  ranged  from  0.6  to  2.5 
acres  (0.2  to  1 .0  ha);  average  size  1 .6  acres  (0.6  ha)  (New 
York)  (Kendeigh  1945);  habitat:  hemlock-beech. 

Sample  Densities:  71  pairs  per  40  ha  (100  acres)  Loud's 
Island,  Maine;  83  percent  red  spruce,  14  percent  white 
spruce  (Morse  1976).  61  pairs  per  40  ha  (100  acres) 
Marsh  Island,  Maine  100  percent  white  spruce  (Morse 
1976).  83  pairs  per  40  ha  (100  acres)  Harbor  Island, 


Maine,  100  percent  white  spruce  (Morse  1976).  36  t 
torial  males  per  100  acres  (40  ha)  m  mature  oak-m  ie 
forest  in  Maryland.  9  territorial  males  per  100  acre-  [O 
ha)  in  mature  northern  hardwood  forest  (Stewart  Id 
Bobbins  1958:288). 

Foraging:  Major  foods:  Insects — leaf  rollers,  leaf  |t- 
ing  caterpillars,  beetles,  flies,  gnats,  and  plant  lice.  -.0 
takes  mites,  cankerworms,  spiders,  some  berries.  Sp- 
strates:  Often  limbs  and  foliage  of  evergreens  10  liO 
feet  (3.0  to  15.2  m)  above  ground.  Techniques:  'Lo- 
ping, rapid  peering  or  hovering  followed  by  gleariu, 
occasional  hawking.  , 

Comments:   Strongly  associated  with  hemlocks. 


Key  References:  Forbush  1929,  Kendeigh  1945,  '.' 
Arthur  1958,  Morse  1976. 
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ackburnian  Warbler 

mdroica  fusca) 


D.U.  No.  662.0 


Range 


IkGE:  Breeding:  Southern  Canada  to  nw.  Connecti- 
,  se.  New  York  and  n.  New  Jersey  s.  to  the  mountains 
)$outh  Carohna.  Winter:  Southern  Central  America, 
ibouth  America. 

liJATiVE  Abundance  in  New  England:  Common,  espe- 
:i|y  in  higher  elevations. 

l.ilTAT:  Breeding:  Deep  coniferous  woods  or  swampy 
/ods  where  spruces  are  thickly  draped  with  bearded 
ic,en  {Usnea);  often  associated  with  very  tall  hemlocks; 
il'  said  to  inhabit  stands  of  second  growth  deciduous 
«ds. 


5FJIAL  Habitat  Requirements:  Coniferous  wood- 
als. 

Siting:  Egg  dates:  June  1  to  June  24,  New  York  (Bull 
1^4:492).  Clutch  size:  4  to  5,  typically  4.  Broods  per 
'er:  1.  Age  at  sexual  maturity:  1  year.  Nest  height:  5  to 
Mset  (1 .5  to  25.6  m).  Typically  30  to  50  feet  (9. 1  to  15.2 
n  Nest  site:  High  up  in  a  tree  (usually  a  spruce)  situated 
N(^  away  from  the  trunk  or  in  small  fork  near  top  of  tree. 


riRITORY  Size:  9  territories  averaged  1 .3  acres  (0.5  ha) 
inize  per  pair  in  New  York;  habitat:  hemlock-beech 
(Kndeigh  1945). 

SyiPLE  Densities:  26  pairs  per  40  ha  (100  acres)  Loud's 
Isnd,  Maine,  83  percent  red  spruce,  14  percent  white 
spice  (Morse  1976).  17  pairs  per  40  ha  (100  acres) 
Mjsh  Island  Maine,  100  percent  white  spruce  (Morse 


1976).  100  territorial  males  per  100  acres  (40  ha)  in  virgin 
hemlock  forest  in  Maryland.  96  territorial  males  per  100 
acres  (40  ha)  in  virgin  spruce-hemlock  bog  forest  in 
Maryland.  39  territorial  males  per  100  acres  (40  ha)  in 
scrub  spruce  bog  in  Maryland  (Stewart  and  Bobbins 
1958:291). 

FORAGING:  Major  foods:  Almost  entirely  insects  such  as 
beetles,  caterpillars,  ants,  crane-files.  Substrates:  High 
tree  limbs.  Technigues:  Passing  from  limb  to  limb  with 
rapid  gleaning,  occasionally  hovering  or  hawking. 

COMMENTS:  Considered  a  deep-woods  warbler;  lives  m 
the  the  tops  of  northern  conifers,  especially  spruces. 

Key  REFERENCES:  Bent  1953,  Griscom  and  Sprunt  1957, 
Kendeigh  1945,  MacArthur  1958,  Morse  1976. 


313 


Wwij 


Pine  Warbler 

(Den  droica  pin  us) 

A.O.U.  No.  671.0 


Range 


RANGE:  Breeding:  Southern  edge  of  Canada  to  the  Gulf 
States.  Winter:  In  the  s.  third  of  breeding  range;  some 
strays  may  be  found  as  far  n.  as  Massachusetts. 

Relative  Abundance  in  New  England:  Locally  com- 
mon to  rare. 

Habitat:  Breeding:  Exclusively  in  pines,  favoring  open 
pitch  pine  woods  v/ith  tall  trees.  Frequents  coastal  pine 
barrens,  less  common  inland.  Wintering:  Mature 
loblolly  pine  stands,  especially  those  near  tidewater. 

Special  Habitat  Requirements:  Pines.  Pitch  pme  is 

preferred  but  other  species  of  pine  are  used  as  well. 

NESTING:  Egg  dates:  May  4  to  June  6,  New  York  (Bull 
1974:502).  Clutch  size:  3  to  5,  typically  4.  Incubation 
period:  Probably  12  to  13  days  (period  unknown). 
Broods  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
height:  8  to  800  feet  (2.4  to  24.4  m) .  Typically  30  to  50  feet 
(9. 1  to  15.2  m).  Nest  site:  saddled  on  a  horizontal  branch 
well  out  from  the  trunk;  sometimes  situated  among  the 
small  twigs  towards  the  end  of  a  limb,  obscured  from  be- 
low by  a  cluster  of  pine  needles. 


Sample  Densities:  Maryland— 76  territorial  males  per 
100  acres  (40  ha)  in  immature  loblolly-shortleaf  pme 
stand.  20  territorial  males  per  100  acres  (40  ha)  in  pine- 
oak  forest.  10  territorial  males  per  100  acres  (40  ha)  in 
mature  scrub  pine  (Stewart  and  Robbins  1958:297). 


FORAGING:  Major  foods:  Insects — adult  and  larvc.ljf 
beetles,  ants,  grasshoppers,  moths,  bugs,  flies,  id 
scale  insects.  Also  takes  spiders  and  small  amoun  ol 
pine  and  pirch  seeds,  berries  of  wax  myrtle.  Substr  t?: 
Trunks  and  larger  branches  of  pines.  Techniques:  T  yk 
and  branch  gleaning. 

Comments:   Generally    associated    with    pines,    e 
cially  pitch,   loblolly  and  Virginia  where  they  o  :']r 
within  its  breeding  range  in  the  Northeast.  Distribi  \<n 
IS  spotty. 

Key  REFERENCES:   Bent  1953,  Forbush  1929. 
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Irairie  Warbler 

endroica  discolor) 


/O.U.  No.  673.0 


Range 


■i^GE:  Breeding:  Northern  Michigan,  s. 
""Iv  York  and  c.  New  England,  s.  Winter: 


Ontario,  c. 
Throughout 


West  Indies. 


ATIVE  Abundance  IN  New  ENGLAND:   Common  to  un- 
:(limon. 

S'SITAT:  Breeding:  Open  sandy  or  gravelly  areas  with 
jcrtered  pitch  pmes,  scrub  oaks  and  other  plants  with 
iialar  requirements;  prefers  barren  lands,  dry,  rocky 
3iWushy  pasture,  and  dry  sproutland  often  with  scat- 
:e;Mredcedars.  Young  stands  of  pine  10  to  30  feet  (3  to  9 

Li 


all  (Bobbins  et  al.  1966:268)  and  deciduous  saplings, 
'ging  and  burning  create  favorable  habitat. 


BipiAL  Habitat  Requirements: 

:c!er.  Avoids  high  elevations. 


Favors     coniferous 


N'tinG:  Egg  dates:  May  25  to  June  29,  New  York  (Bull 
n4:505).  Clutch  size:  3  to  5,  typically  4.  Incubation 
p«jod:  10  to  14,  typically  about  12  days  (Nolan 
118:235).  Nestling  period:  8  to  1 1  days,  typically  9 
dc's.  Broods  per  year:  1 .  Age  at  sexual  maturity:  1  year. 
Nt  height:  Less  than  1  foot  (0.3  m)  to  45  feet  (13.7  m). 
T'.ically  3.3  to  6.6  feet  (1 .0  to  2.0  m)  (Nolan  1978: 127). 
N't  site:  usually  well  hidden  in  upright  fork  of  sapling 
oi^hrub.  Less  frequently  in  vines.  American  elm,  sugar 
mole,  hawthorn,  scrub  oak,  and  bayberry  are  impor- 
ts nest  plants  (Nolan  1978:133,  Bent  1953:431). 

llRITORY  Size:  Maximum  territories  ranged  in  size 
fr'n  0.4  to  3.5  ha  (1  to  9  acres).  Average  1.6  ha  (0.6 
ats)  in  Indiana  (Nolan  1978:332). 


m 


FORAGING:  Major  foods:  Larvae  and  adults  of  beetles, 
bugs,  butterflies  and  moths,  wasps,  bees,  flies,  and 
grasshoppers.  Also  takes  spiders.  Substrates:  Trees, 
saplings,  shrubs,  herbaceous  vegetation,  bare  ground, 
air.  Techniques:  Branch,  twig  and  leaf  gleaning;  flycat- 
ching;  hovering;  clinging  to  vertical  stems;  dropping  to 
ground. 

COMMENTS:  Breeding  range  is  expanding  northward — 
influenced  to  a  great  extent  by  availability  of  Christmas 
tree  plantations  (Harrison  1975: 196). 

Key  REFERENCES:   Bent  1953,  Forbush  1929,  Nolan  1978. 


315 


Palm  Warbler 

(Dendroica  palmarum) 


A.O.U.  No.  672.0 


Range 


Range:  Breeding:  Southeastern  Canada  to  c.  Maine 
and  c.  New  Hampshire.  Winter:  Southeastern  United 
States  casually  n.  along  coast  to  New  Jersey  and  Con- 
necticut. 


Relative  Abundance  in  New  England:  Uncommon  in 

breeding  season.  Rare  in  winter. 

HABITAT:  Breeding:  Freguents  sphagnum  bogs  and  wet 
muskegs,  open  barrens,  and  dry  spruce  forests. 

NESTING:  Egg  dates:  May  18  to  June  8,  Nova  Scotia 
(Bent  1953:449).  Clutch  size:  4  to  5.  Incubation  period: 
12  days.  Nestling  period:  12  days.  Broods  per  year:  1  or 
2.  Age  at  sexual  maturity:  1  year.  Nest  site:  A  dry  spot  on 
ground  such  as  a  hummock  where  nest  is  concealed  by 
grasses  or  other  nearby  vegetation;  rarely  on  low  bran- 
ches of  small  spruce  trees.  Nests  singly  or  in  loose  colo- 
nies. 


FORAGING:  Major  foods:  Mainly  insects  such  as  beetles, 
ants,  caterpillars,  grasshoppers,  gnats,  mosquitoes, 
flies,  and  mayflies.  Vegetable  matter,  especially  barber- 
ries during  the  winter  months.  Substrates:  On  the 
ground,  in  the  air.  Technique;  Hawking. 


Key  REFERENCES: 
and  Wolf  1957. 


Bent  1953,  Forbush  1929,  Walkinshaw 


iDi 

A. 
\ 
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y-breasted  Warbler 

'itdroica  castanea) 


.U.  No.  660.0 


Range 


^fE:  Breeding:  Central  Canada  to  ne.  New  York,  c. 
riont  and  New  Hampshire  and  s.  Maine.  Winter: 
I'al  and  e.  Panama  to  n.  Colombia  and  w.  Venezu- 


[JnvE  Abundance  in  New  England:  Fairly  common 

r|e. 

.tAT:  Breeding:  Northern  coniferous  or  mixed  for- 
s,3specially  in  young  trees  along  ponds,  streams,  in 
0or  forest  clearings. 

E^lAL  Habitat  Requirements:  Early  coniferous  se- 

ti'growth  of  trees  6  to  10  feet  (1.8  to  3.4  m)  tall  (Pough 

4',174). 

II 

iSliNG:  Egg  dates:  June  5  to  July  2,  peak:  June  17  to 
if25,  New  Brunswick  (Bent  1953:389).  Clutch  size:  4 
7:ypically  5  or  6.  Incubation  period:  12  to  13  days. 
IS  ng  period:  1 1  to  12  days.  Broods  per  year:  1 .  Age 
S6ual  maturity:  1  year.  Nest  height:  4  to  40  feet  ( 1 .2  to 
.^n).  Typically  15  to  25  feet  (4.6  to  7.6  m).  Nest  site: 
o:j  a  horizontal  branch  of  a  conifer  or  m  the  top  of  a 
laiitree,  usually  5  to  10  feet  (1.5  to  3.0  m)  out  from 


Comments:  Bay-breasted  warblers  may  depend  on  pe- 
riodic outbreaks  of  abundant  insects  such  as  the  spruce 
budworm  (MacArthur  1958). 

Key  References:  Chapman  1907,  Forbush  1929,  Gris- 
com  and  Sprunt  1957,  Mendall  1937. 


)R'blNG:  Major  foods:  Locusts,  caterpillars,  ants, 
e^5s,  leafhoppers,  houseflies,  spiders.  Substrates: 
ilige  of  trees  at  all  heights  but  mainly  in  interior  of  tree 
Ps Techniques:  Searching  and  foliage  gleaning  with 
3v.leliberate  movements,  often  spending  much  time 
scietree  (MacArthur  1958).  Occasionally  hangs  up- 
ietown.  Rarely  hovers. 
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Blackpoll  Warbler 

(Dendroica  striata) 


A.O.U.  No.  661.0 


Range 


I      1  Breeding 


RANGE:  Breeding:  Edge  of  timber  from  nw.  and  s. 
Alaska  across  to  Newfoundland,  s.  to  s.  Nova  Scotia,  and 
islands  off  e.  Maine;  New  England  mountains.  Winter: 
Northern  South  America  to  e.  Brazil. 


Relative  Abundance  in  New  England:  Common, 

onMt.  Greylock  (Massachusetts)  (Bull  1974:497). 


local 


Habitat:  Breeding:  Among  low  coniferous  trees  at  high 
elevations,  often  in  swampy  groves,  m  stunted  spruce 
and  fir  on  the  upper  slopes  of  mountains.  Favors  small 
growth  (stunted,  young  or  medium-sized  conifers). 


Special    Habitat    Requirements:  Low 

growth. 


coniferous 


Nesting:  Egg  dates:  June  5  to  July  10,  New  York  (Bull 
1974:499).  Clutch  size:  3  to  5,  typically  4  or  5.  Incuba- 
tion period:  1 1  to  12  days.  Nestling  period:  10  to  12  days. 
Broods  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
height:  1  to  12  feet  (0.3  to  3.7  m).  Typically  5  feet  (1 .5  m). 
Nest  site:  Usually  low  in  a  spruce  or  other  conifer;  rarely 
on  the  ground. 

Foraging:  Major  foods:  Insects  such  as  spruce-gall 
lice,  cankerworms,  mosguitoes,  fall  webworms,  locusts, 
ants,  gnats;  some  seeds  and  berries.  Substrates:  Leaves 
and  twigs.  Technigues:  Foliage  gleaning. 

Key  References:  Bent  1953,  Forbush  1929. 
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(erulean  Warbler 

(endroica  cerulea) 


O.U.  No.  658.0 


f{\IGE:  Breeding:  In  the  East  from  se.  Ontario  and  c. 
!^/v  York,  s.  Also  found  in  Sandbar  State  Park,  Ver- 
nt.  Winter:  South  America. 


.ATiVE  Abundance  in  New  England:  Locally  com- 

n  at  low  elevations  in  the  Champlam  Valley. 


K'BITAT:  Breeding:  Swamps  and  bottomlands.  Favors 
o;n  stands  of  tall  trees  along  riverbanks  or  dense  decid- 
uus  forests  with  little  undergrowth.  Generally  occupies 
u|3er  canopy. 

S;ciAL  Habitat  Requirements:  Tall  deciduous  trees. 

N3TING:  Egg  dates:  May  19  to  June  23,  New  York  (Bull 
li!'4:490).  Clutch  size:  3  to  5,  typically  4.  Incubation 
priod:  12  to  13.  Broods  per  year:  1 .  Age  at  sexual  matu- 
r>:  1  year.  Nest  height:  20  to  60  feet  (6. 1  to  18.3m).  Nest 
s;:  Usually  in  the  fork  of  a  tall  tree,  some  distance  from 
th  trunk  with  an  open  area  below.  Elm  was  a  favorite 
Hpt  tree  in  New  York  State  (Bull  1974:490). 

SAMPLE  DENSITIES:  4.8  territorial  males  per  20  ha  (50 
o'es)  in  birch-basswood  habitat  m  Pennsylvania  (Van 
■vlzenl977). 


AGING:  Major  foods:  Mainly  insects  such  as  wasps, 
ajs,  bees,  beetles,  weevils,  and  caterpillars.  Sub- 
sates:  Air,  leaves.  Technigues:  Hawking,  foliage 
C'aning. 


Range 


COMMENTS:   Eats  chiefly  insects  (Griscom  1957:151). 

Key  REFERENCES:   Bent   1953,   Forbush   1929,   Griscom 
and  Sprunt  1957,  Linehan  1973. 
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Black-and-white  Warbler 

(Mniotilta  varia) 


A.O.U.  No.  636.0 


Range 


RANGE:  Breeding:  Southern  Canada,  s.  to  n.  Missis- 
sippi, c.  Alabama,  c.  Georgia,  s.  South  Carohna,  and 
se.  North  Carohna.  Winter:  From  Baja,  Cahfornia,  s. 
Texas,  c.  Florida,  and  the  Bahamas,  s.  through  Central 
America  and  the  West  Indies  to  n.  South  America. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Breeding:  Mature  or  second-growth  decidu- 
ous or  mixed  woodlands  from  near  sea  level  to  mountain 
peaks.  Not  abundant  in  northern  coniferous  forests. 

Nesting:  Egg  dates:  May  10  to  June  30,  New  York  (Bull 
1974:463).  Clutch  size:  4  to  5,  typically  5.  Incubation 
period:  13  days.  Nesting  period:  11  to  12  days.  Broods 
per  year:  1.  Age  at  sexual  maturity:  1  year.  Nest  site:  A 
depression  in  the  ground  at  the  base  of  a  tree,  stump  or 
over-turned  roots,  rock  or  in  the  shelter  of  a  log,  usually 
hidden  from  above. 

Sample  Densities:  Maryland— 21  territorial  males  per 
100  acres  (40  ha)  in  dense  second  growth.  13  territorial 
males  per  100  acres  (40  ha)  in  open  slash  area.  1 1  territor- 
ial males  per  100  acres  (40  ha)  in  virgin  hardwood  forest 
(Stewart  and  Robbins  1958:270). 

Foraging:  Major  foods:  Wood  boring  insects,  click 
beetles,  plant  lice,  small  caterpillars,  moths,  spiders, 
egg  masses,  and  pupae.  Substrates:  Bark  crevices  of 


trunks  and  mam  branches,  generally  to  35  feet  tl.7 
gh  (MacArthur  1958).  Techniques:  creeping' fid 
bark-gleaning.  | 

COMMENTS:   One  of  the  earliest  warblers  to  arriv  an 
northern  breeding  grounds  in  spring. 

Key  REFERENCES:   Forbush  1929,  Griscom  and  Sj  ^nt 
1957,  Harrison  1975. 
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merican  Redstart 

etophaga  ruticilla) 


O.U.  No.  687.0 


BnGE:  Breeding:  From  limit  of  tree  growth,  s.  to  Ore- 
gi,  Arkansas,  North  Carohna,  and  the  mountains  of 
Georgia.  Winter:  Mexico  and  the  West  Indies  to  Ecua- 
oj"  and  British  Guiana. 

Flative  Abundance  in  New  England:  Common. 

HBITAT:  Breeding:  In  orchards,  saplings  bordering  on 
p?tures,  second-growth  deciduous  woodlands  (occa- 
snally  coniferous  or  mixed);  in  shade  trees  and  shrub- 
b'y  about  dwellings,  second-growth  maples;  also  in 
wjlowand  alder  thickets  bordering  ponds  and  streams, 
st  abundant  in  extensive,  sapling/pole  stage  decidu- 
o|  woodlands  (Bond  1957). 


^feTING:  Egg  dates:  May  22  to  July  16,  New  York  (Bull 
1?4:522).  Clutch  size:  3  to  5,  typically  4.  Incubation 
pHod:  12  to  14  days.  Nestling  period:  8  to  9  days. 
Eiods  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
hght:  4  to  30  feet  (1.2  to  9.1  m).  Nest  site:  In  upright 
c,3tch  of  a  tree  or  on  a  horizontal  limb,  sapling,  or 
ub. 

TiRITORY  SIZE:  Slightly  less  than  1  acre  (0.4  ha)  per 
r(Griscom  and  Sprunt  1957:241);  1  acre  (0.4  ha)  or 
b  per  pair  (Hickey,  in  Bent  1953);  0.8  acres  (0.3  ha) 
Pfmale(Ficken  1962);  6  territories  on  1.4  acres  (0.6  ha) 
(<erage  0.24  acres,  O.I  ha);  9  territories  on  1.4  acres 
('5  ha)  (average  0.16  acres,  O.I  ha)  in  orchard,  second- 
Qiwth  woodland  comprised  of  sugar  maple,  basswood, 


Range 


hackberry,  black  cherry,  and  elm  with  younger  trees 
and  sumac  as  understory  along  western  Lake  Erie  (Sturm 
1945). 

Sample  DENSITIES:  7  males  were  sighted  10  to  20  m  (33  to 
66  feet)  apart  in  area  100  rvP-  (120  sguare  yard)  (Baker 
1944)  in  a  thick  stand  of  young  sugar  maples  (saplings) 
with  a  scattering  of  large  deciduous  trees.  36  pairs  per  40 
ha  (100  acres)  Harbor  Island,  Maine,  in  white  spruce 
(Morse  1976).  51  territorial  males  per  100  acres  (40  ha)  in 
well-drained  floodplain  forest  in  Maryland,  and  91  terri- 
torial males  per  100  acres  (40  ha)  in  second-growth  river 
swamp  (Stewart  and  Bobbins  1958:316). 

FORAGING:  Major  foods:  Insects  such  as  caterpillars, 
bugs,  flies,  moths,  small  grasshoppers,  beetles,  and 
wasps.  Also  takes  spiders  and  small  amounts  of  fruit. 
Substrates:  Dead  tree  limbs,  foliage,  air.  Generally 
feeds  at  heights  between  5  and  50  feet  (1.5  and  15.2  m) 
(MacArthur  1958).  Technigues:  Branch  and  twig  glean- 
ing hawking. 


Key  References: 

and  Sprunt 1957. 


Bent   1953,   Forbush   1929,   Griscom 
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Prothonotary  Warbler 

(Protonotaria  citrea) 


A.O.U.  No.  637.0 


Range 


RANGE:  Breeding:  Southeastern  Minnesota  and  ne.  Ne- 
braska e.  to  s.  Ontario,  c.  New  York  and  c.  New  Jersey  s. 
to  Florida.  Winter:  Nicaragua  to  Colombia. 

Relative  Abundance  in  New  England:  Uncommon  to 

rare. 

HABITAT:  Breeding:  Wooded  swamps,  borders  of 
streams  and  shallow  ponds  and  flooded  bottomlands  of- 
ten heavily  shaded  with  oak,  maple,  ash,  and  elm. 

Special  Habitat  Requirements:  Cavity  for  nesting; 

border  between  water  and  thick  deciduous  woods 
(Simpson  1969). 

Nesting:  Egg  dates:  May  17  to  June  29,  New  York  (Bull 
1974:464).  Clutch  size:  3  to  8,  typically  6.  Incubation 
period:  12  to  14  days.  Nesting  period:  10  or  11  days. 
Broods  per  year:  1  or  2.  Age  at  sexual  maturity:  1  year. 
Nest  height:  3  to  32  feet  ( 1 .0  to  9.8  m).  Typically  5  to  10 
feet  (1.5  to  3.0  m).  Nest  site:  Natural  cavities,  abando- 
med  woodpecker  holes  or  nest  boxes.  Almost  always  in 
well-shaded  stumps  or  snags  that  are  standing  in  water 
or  less  than  20  feet  (6  m)  from  it  (Simpson  1969).  Male 
builds  one  or  two  dummy  nests. 

Territory  Size:  Linear— 240  to  300  m  (792  to  990  feet)  of 
woody  vegetation  at  water's  edge  (Simpson  1969).  An 
area  168  (552  feet)  long  by  61.0  m  (201  feet)  wide  was 
occupied  by  one  male  (Tennessee)  (Meyer  and  Nevius 
1943).  Habitats:  grassy  terraces  (with  several  nesting 
boxes);  river  banks  densely  covered  with  small  trees  and 
bushes. 
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Sample  Densities:  40  territorial  males  per  100  acreiO 
ha)  in  second-growth  river  swamp  in  Maryland  (Ste  ijri 
and  Robbms  1958:272).  Maximum  27  pairs  per  '^  Jia 
(100  acres)  (Hardin  and  Evans  1977). 

Foraging:  Major  foods:  Caterpillars,  ants,  flies,  1  is, 
locusts,  aguatic  insects,  beetles,  spiders,  small  si  is. 
Substrates:  Trunks  and  branches  of  trees.  Technic  vs: 
Trunk  and  branch  gleaning. 

Comments:   Highly  insectivorous  (Bent  1953:25). 

Key  References:  Gnscom  and  Sprunt  1957;  Sirr^sn 
1969,  Walkinshaw  1938b,  1953. 


^^orm-eating  Warbler 

(elmitheros  vermivorus) 


O.U.  No.  639.0 


Range 


R^GE:  Breeding:  From  s.  New  England,  w.  New  York, 
ndiana,  and  s.  Iowa,  s.  to  Virginia,  n.  Georgia,  and  s. 
;souri.  Winter:  The  Bahamas,  the  West  Indies,  and 

Chtral  America.  Rarely  n.  to  Florida. 


fUtive  Abundance  in  New  England:  Locally  common 

war  Hudson  Valley)  to  rare  (north  shore  of  Long  Is- 
d)  (Bull  1974:466). 

FbitaT:  Breeding:  Deep,  damp  woods,  wooded  ravines 
oihillsides  often  near  a  running  stream  and  a  dense  un- 
dbtory.  Birds  favor  second-growth  deciduous  woods 
m\  young  trees  and  a  shrubby  understory  (Pough 
19:149). 


iCIAL  Habitat  REQUIREMENTS:Dense  undergrowth. 


NbtinG:  Egg  dates:  May  24  to  June  18,  New  York  (Bull 
1^4:466).  Clutch  size:  3  to  6,  typically  4  to  5.  Incubation 
P'iod:  13  days.  Nestling  period:  10  days.  Broods  per 
yjir:  1.  Age  at  sexual  maturity:  1  year.  Nest  site:  On 
^|>und  often  at  base  of  tree,  rock,  or  log.  On  hillsides  or 
^iks  of  ravines. 

RAGING:  Major  foods:  Mainly  insects,  takes  few 
Wirms.  Substrates:  Leaf  litter  of  forest  floor.  Techniques: 
Gound  gleaning. 


JjY  References:  Bent  1953,  Forbush  1929. 
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Ovenbird 

(Seiurus  aurocapiJJus) 


A.O.U.  No.  674.0 


Range 


RANGE:  Breeding:  Central  Canada  and  the  ne.  United 
States,  s.  in  the  mountains  to  Georgia.  Winter:  Florida 
w.  to  Mexico,  s.  to  Central  America,  the  West  Indies  and 
n.  South  America. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Breeding:  Usually  in  closed-canopy,  mature 
deciduous  or  mixed  woods,  but  often  among  pines;  open 
forests  with  little  underbrush  and  an  abundance  of  fallen 
leaves,  logs,  and  rocks  are  preferred.  Thinning  may  re- 
duce ovenbird  abundance  until  the  canopy  closes  (John- 
ston 1970). 

NESTING:  Egg  dates:  May  17  to  July  22,  New  York  (Bull 
1974:507).  Clutch  size:  3  to  6,  typically  4  or  5.  Incubation 
period:  12  days.  Nestling  period:  8  to  10  days.  Broods 
per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest  site:  On 
ground  (sloped  or  level),  in  depression  of  dead  leaves, 
sometimes  at  base  of  tree  or  log,  invariably  roofed  over 
and  concealed  from  above  by  vegetation. 

Territory  Size:  0.5  to  4.5  acres  (0.2  to  1.8  ha)  per  pair 
(Hann  1937);  21  territories  averaged  1.6  acres  (0.6  ha), 
range  0.25  to  nearly  3  acres  (0.1  to  1.2  ha)  —  habitat: 
hemlock-beech  (Kendeigh  1945). 

Sample  Densities:  Maryland  —  40  territorial  males  per 
100  acres  (40  ha)  in  mixed  oak  forest.  26  territorial  males 
per  100  acres  (40  ha)  in  dense  second  growth.  24  territo- 
rial males  per  100  acres  (40  ha)  in  young  second  growth 


(resulting  from  cutting).  17  territorial  males  pe:*  00 
acres  (40  ha)  in  pine-oak  forest  (Stewart  and  Ro^ii|ns 
1958:302). 


FORAGING:  Major  foods:  Insects  such  as  plant  lice,  ( a;r- 
pillars  (hairy  and  hairless),  other  larvae,  moths,  b  I'jr 
flies,  grasshoppers,  and  crickets.  Also  consumes  ial 
snails,  slugs,  myriapods,  earthworms,  and  spiders.  Sb 
strates:  Leaf  litter  and  debris  of  forest  floor.  Techn  ie 
Ground  gleaning. 


COMMENTS:  Pairs  may  mate  in  successive  years 
1953:458). 

Key  REFERENCES:  Bent  1953,  Forbush  1929,  Hann  1 


;d 
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lorthern  Waterthrush 

(.iiurus  noveboracensis) 


/p.U.  No.  675.0 


RNGE:  Breeding:  Southern  Quebec,  Labrador,  and 
Nmoundland,  s.  to  se.  New  York,  West  Virginia,  and 
Plmsylvania  (in  Appalachians),  s.  New  England.  Win- 
tc}:  Mainly  from  Mexico  and  the  West  Indies  s.  to  n. 
Siith  America. 

PJLATivE  Abundance  in  New  England:  Uncommon  to 

cpmon  (widespread). 


KpITAT:  Breeding:  Favors  wooded  swamps  and  bogs, 
1(5  frequently  occurs  along  woodland  brooks  or  streams 
all  swampy  wooded  shores  of  ponds  or  lakes.  Com- 
njnly  breeds  at  moderately  high  elevations. 

I 

S|;ciAL  Habitat  Requirements:    Cool,    shady,    wet 

gound  with  open  pools  of  shallow  water  (Pough 
119:181). 


IfTING:  Egg  dates:  May  10  to  June  28,  New  York  (Bull 
1|4:509).  Clutch  size:  4  to  5.  Incubation  period:  14 
d's.  Broods  per  year:  1 .  Age  at  sexual  maturity:  1  year. 
N^t  site:  In  cavity  on  the  ground:  among  roots  of  fallen 
tijps,  at  base  of  moss-covered  stump,  under  mossy  log, 
o|n  side  of  mossy  brook  bank. 


MPLE  Densities:  Maryland  —  84  territorial  males  per 
1^  acres  (40  ha)  in  open  hemlock-spruce  bog.  33  terri- 
tc|ial  males  per  100  acres  (40  ha)  m  scrub  spruce  bog 
Cfewart  and  Bobbins  1958:303). 


Range 


FORAGING:  Major  foods:  Aquatic  insects,  beetle  larvae, 
moths,  mosquitoes,  ants.  Also  takes  small  crustaceans, 
mollusks,  and  worms.  Substrates:  Crevices  m  rocks. 
Technique:  Ground  gleaning. 

Key  References:  Forbush  1929,  Griscom  and  Sprunt 
1957. 
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Louisiana  Waterthrush 

(Seiurus  motacilla) 


A.O.U.  No.  676.0 


Range 


RANGE:  Breeding:  From  c.  Nebraska,  e.  to  s.  Ontario, 
Vermont,  and  New  Hampshire,  s.  to  e.  Oklahoma,  e. 
Texas,  Louisiana,  across  to  ne.  North  Carolina.  Winter: 
Froms.  Sonora,  Mexico,  Cuba,  Bahamas,  and  Bermuda, 
s.  to  Panama,  Trinidad,  Colombia,  and  Venezuela. 

Relative  Abundance  in  New  England:  Uncommon. 

Habitat:  Breeding:  Bottomland  forests  where  moss-cov- 
ered logs  and  rank  undergrowth  give  an  almost  tropical 
character  to  the  surroundings;  wooded  valleys  of  rocky 
brooks  or  small  streams;  sometimes  in  woods.  Favors 
wooded  streams  and  brooks  with  swiftly  flowing  water. 
Avoids  high  elevations. 

Special  Habitat  Requirements:  Woodlands  with  flow- 
ing water,  especially  streams  and  brooks  (Pough  1949: 
182).  « 

Nesting:  Egg  dates:  April  25  to  June  20,  New  York  (Bull 
1974:510).  Clutch  size:  4  to  7,  typically  5.  Incubation 
period:  12  to  14  days.  Nestling  period:  10  days.  Broods 
per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest  height:  1 
to  6  feet  (0.3  to  1 .8  m).  Typically  on  ground.  Nest  site:  In 
cavity  in  bank  of  stream  or  among  upturned  roots  of  a 
fallen  tree. 

Sample  Densities:  Maryland  —  16  territorial  males  per 
100  acres  (40  ha)  in  second-growth  river  swamp.  4  terri- 
torial males  per  100  acres  (40  ha)  in  well-drained  flood- 
plain  forest  (Stewart  and  Robbins  1958:304). 


Foraging:  Major  foods:  Dragonfly  and  cranefly  la: 
beetles,  bugs,  ants,  caterpillars,  scale  insects,  spl  i|s, 
and  mollusks.   Substrates:  Sandy  margins  of  streijs. 
Technigue:  Ground  gleaning. 

Key  References:  Bent  1953,  Chapman  1907,  Eaton]  a 


I 
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lourning  Warbler 

')porornis  Philadelphia) 
O.U.  No.  679.0 


Range 


Rj^GE:  Breeding:  Southeastern  Canada  s.  to  the  Berk- 
st'BS,  Catskills,  Poconos,  and  higher  elevations  of  West 
Vginia  and  Virginia,  n.  Minnesota,  Michigan.  Winter: 
Citral  America  and  n.  South  America. 

Rj,ATiVE  Abundance  in  New  England:  Locally  common 
tdncommon  breeder. 


HbITAT:  Breeding:  Dense  underbrush  on  the  margin  of 
a.bwland  swamp  or  bog;  bushy  hillsides,  forest  clear- 
iris  grown  up  to  brambles,  shrubs  and  saplings. 


ciAL  Habitat  Requirements:  Extensive  stands  of 

l^se  saplings,  shrubs  (Pough  1949:185). 


Ni'TING:  Egg  dates:  May  28  to  July  7,  New  York  (Bull 
1&4:514).  Clutch  size:  3  to  5,  typically  4.  Incubation 
peiod:  12  days.  Nestling  period:  7  to  9  days,  or  more  (H. 
H. risen,  personal  communication).  Broods  per  year:  1 . 
A;  at  sexual  maturity:  1  year.  Nest  height:  To  2  feet  (0.6 
mcrarely).  Typically  on  ground.  Nest  site:  On  ground  in 
taijles  of  briars,  weeds,  or  grasses. 


TmiTORY  SIZE:  10  territories  ranged  from  1.6  to  2.4 
at5s(0.6to  1.0  ha),  average  1.9  acres  (0.8  ha)  inMmne- 
so  (Cox  1960). 


S/IPLE  DENSITIES:  10  territorial  males  per  100  acres  (40 
hcjin  dense  second  growth  in  Maryland  (Stewart  and 
Rclbins  1958:308). 


FORAGING:  Major  foods:  Beetles,  lepidopterans,  spi- 
ders. Substrates:  Thick  underbrush.  Technigues: 
Ground,  shrub,  stem  gleaning. 

Key  REFERENCES:  Bent  1953,  Cox  1960,  Griscom  and 
Sprunt  1957. 
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Common  Yellowthroat 

(Geothlypis  trichas) 


A.O.U.  No.  681.0 


RANGE:  Breeding:  Alaska  and  Canada  s.  to  s.  Mexico. 
Winter:  Southern  Maryland  s.  to  Central  America. 

Relative  Abundance  in  New  England:  Common. 

HABITAT:  Breeding:  Wet  brushy  meadows  and  pastures, 
open  swampy  thickets  on  the  margins  of  damp  woods  and 
woodland  streams  or  ponds;  in  cattail  beds  of  fresh  or  salt 
water  marshes  and  dense  tangles  near  water.  Occasion- 
ally in  dry  thickets  or  dense  undergrowth  in  open  wood- 
land. 

NESTING:  Egg  dates:  May  15  to  July  12,  New  York  (Bull 
1974:515).  Clutch  size:  3  to  6,  typically  4.  Incubation 
period:  11  to  13  days.  Nestling  period:  9  to  10  days. 
Broods  per  year:  1  or  2.  Age  at  sexual  maturity:  1  year. 
Nest  height:  To  3  feet  (0.9  m).  Typically  on  ground.  Nest 
site:  Among  weeds,  sedges  or  shrubs,  in  grassy  tussocks, 
sometimes  among  ferns,  or  higher  in  low  shrubs  or  tan- 
gles of  briars. 

Territory  Size:  0.8  to  1 .8  acres  (0.3  to  0.7  ha)  per  pair  m 
the  Geddes  Marsh  area  (Michigan)  (Stewart  1953);  7 
pairs  in  5  or  6  acres  (2.0  to  2.4  ha),  averaging  less  than  1 
acre  (0.4  ha)  per  pair  in  shrubby  field  habitat  in  New 
York  (Kendeigh  1945). 

Sample  Densities:  9.7  males  per  square  mile  (4  males/ 
km2)  (Stewart  1953).  69  males  per  100  acres  (40  ha) 
(Stewart  1953).  1  pair  per  2  acres  (0.8  ha)  (Hofslund 
1957).  1 1 1  territorial  pairs  per  acres  (40  ha)  in  hedgerow 
bordering  brook  in  Maryland  (Stewart  and  Bobbins 
1958:309). 
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Range 


Foraging:  Major  foods:  Cankerworms,  fall  webwovi, 
gypsy  moths,  caterpillars,  grasshoppers,  leafhopp-; 
plant  Uce,  spiders.  Substrates:  Ground  (in  grasses); 
shrubs.  Techniques:  Shrub  and  ground  gleaning. 

Key  REFERENCES:  Forbush  1929,  Stewart  1953. 


FDoded  Warbler 

('ilsonia  cithna) 


/3.U.  No.  684.0 


RioE:  Breeding:  Connecticut,  c.  New  York,  s.  Michi- 
gc,  n.  Iowa,  and  se.  Nebraska,  s.  to  n.  Florida  and  the 
G.f  Coast  w.  to  Louisiana.  Winter:  Mexico  to  Pananna. 

R:ATIVEABUNDANCE  IN  New  ENGLAND:  Locally  common 
toncommon. 


Range 


FORAGING:  Major  foods:  Grasshoppers,  locusts,  cater- 
pillars, plant  lice,  wasps,  ants,  moths,  beetles,  flies, 
bugs,  caddis  flies.  Substrate:  Air.  Technique:  Hawking. 

Key  REFERENCES:  Bent  1953,  Forbush  1929. 


HjITAT:  Breeding:  Most  often  m  brushy,  swampy  low- 
la  is,  less  frequently  at  edges  and  interiors  of  well-wa- 
te'd  mature  deciduous  woodlands  with  dense  under- 
grwth  or  on  rich,  moist  hillsides  in  thickets  of  laurel. 
Fcors  lowlands. 

SpblAL  Habitat  REQUIREMENTS:  Low,  dense,  woody  ve- 
geition  (deciduous). 

NljTlNG:  Egg  dates:  May  25  to  July  10,  New  York  (Bull 
1&4:518).  Clutch  size:  3  to  5.  Incubation  period:  12 
dc3.  Nestling  period:  8  days,  probably  more  (H.  Ham- 
so  personal  communication).  Broods  per  year:  1  or  2. 
Ai;  at  sexual  maturity:  1  year.  Nest  height:  1  to  6  feet 
(0,  to  L8  m).  Typically  2  to  3  feet  (0.6  to  0.9  m).  Nest 
sit;  Above  ground  in  a  bush,  sapling,  or  herbaceous 
veetation. 

S/IPLE  DENSITIES:  Maryland  —  32  territorial  males  per 
lC,acres  (40  ha)  in  second-growth  river  swamp.  32  terri- 
to)l  males  per  100  acres  (40  ha)  in  young  second 
gr'vth.  17  territorial  males  per  100  acres  (40  ha)  in  open 
sl(h  area.  8  territorial  males  per  100  acres  (40  ha)  in 
upand  oak  forest  (Stewart  and  Bobbins  1958:313). 
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Wilson's  Warbler 

(  Wilson  ia  p  usilla) 
A.O.U.  No.  685.0 


Range 


RANGE:  Breeding:  Eastern  Canada  s.  to  c.  Maine,  n.  New 
Hampshire,  n.  Vermont  and  n.  Minnesota.  Winter:  Mex- 
ico s.  to  Panama. 

Relative  Abundance  in  New  England:  Uncommon. 

Habitat:  Breeding:  Swampy,  brushy  land,  such  as  tam- 
arack bogs  or  swampy  runs,  willow  and  alder  swales. 
Generally  stays  low,  within  10  feet  (3.0  m)  of  ground 
(Pough  1949:190). 

Nesting:  Egg  dates:  June  6  to  June  21,  New  Brunswick 
(Bent  1953:639).  Clutch  size:  4  to  6,  typically  5.  Incuba- 
tion period:  1 1  to  13  days.  Nestling  period:  10  to  11  days. 
Broods  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
site:  On  or  sunken  in  the  ground;  usually  among 
brushes,  such  as  alders  or  smaller  shrubs,  or  at  base  of 
sapling.  May  nest  in  loose  colonies  in  favorable  habitat. 

Territory  Size:  Mean  0.57  ha  (1.4  acres),  range  0.2  to 
1.3  ha  (0.5  to  3.2  acres);  mean  0.48  ha  (1.2  acres),  range 
0.3  to  1.0  ha  (0.7  to  2.47  acres),  in  California  (Stewart 
1973). 

Foraging:  Major  foods:  Flies,  gnats,  plant  lice,  small 
caterpillars,  other  larvae,  small  grasshoppers,  spiders. 
Substrates:  Twigs  to  25  feet  (7.6  m)  above  ground 
(MacArthur  1959).  Techniques:  Hopping  and  twig 
gleaning. 


COMMENTS;  Diet  93  percent  insect  (Beal  1907  m  B(ij 
1953:630).  | 

Key  References:    Bent    1953,    Forbush    1929,   Stew  I  jata, 
1973. 
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Crnada  Warbler 

''lllsonia  canadensis) 


A).U.  No.  686.0 


GE:  Breeding:  Southern  Canada  to  n.  New  Jersey 
se.  New  York,  s.  in  the  mountains  to  Georgia.  Rarely 
.  New  England  coast.  Winter:  Central  and  South 
\ibrica. 


^liATIVE  Abundance  IN  New  ENGLAND:  Common  (Maine 
it.  elsewhere  at  higher  elevations). 


MiTAT:  Breeding:  Occupies  a  variety  of  habitats  from 
O'lands  to  uplands,  coniferous  to  deciduous.  Favors 
shabby  undergrowth  in  cool,  moist,  mature  woodlands, 
ispn  and  cherry  "burns,"  streamside  thickets,  cedar 
xs,  weedy  ravines  and,  less  often,  dry  forest  edge  with 

^cng  trees. 

j 

NiTING:  Egg  dates:  May  31  to  June  30,  New  York  (Bull 
1&|4:521).  Clutch  size:  3  to  5,  typically  4.  Broods  per 
yef:  1.  Age  at  sexual  maturity:  1  year.  Nest  site:  On  or 
net  the  ground,  atop  mossy  logs  or  stumps,  cavities  in 
bcks  or  amid  roots  of  windthrows,  among  fern  stands. 
N(ts  are  usually  in  the  vicinity  of  a  stream,  pond,  or 
otsrbody  of  water. 


Tkritory  Size:  1  male  occupied  a  singing  area  of  0.6 
ao  (0.2  ha)  until  nesting  began,  at  which  time  he  ex- 
peded  his  movements  to  2  acres  (0.8  ha).  Another  male 
"OTied  3  acres  (1.2  ha)  after  nesting  began  (New  York) 
(Kndeigh  1945).  Habitat:  hemlock-beech. 

SilPLE  Densities:  Maryland  —  45  territorial  males  per 


IC 


acres  (40  ha)  m  dense  oak-maple  second  growth.  32 


Range 


territorial  males  per  100  acres  (40  ha)  in  young  second- 
growth  (after  cutting).  21  territorial  males  per  100  acres 
(40  ha)  in  open  hemlock-spruce  bog  (Stewart  and  Bob- 
bins 1958:315). 

FORAGING:  Major  foods:  Mosguitoes,  flies,  moths,  bee- 
tles, small  hairless  caterpillars,  spiders.  Substrates:  Air, 
leaf  litter.  Technigues:  Hawking,  ground  gleaning. 

COMMENTS:  Diet  consists  wholly  of  insects  and  spiders. 
The  bird  is  an  expert  flycatcher. 

Key  References:  Gnscom  and  Sprunt  1957,  Hamson 
1975. 
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Yellow-breasted  Chat 

(Icteria  virens) 


A.O.U.  No.  683.0 


Range 


^1  Permanent 
I       I  Breeding 


RANGE:  Breeding:  Southern  British  Columbia  e.  to  s. 
Ontario,  and  Massachusetts,  s.  to  se.  Texas,  the  Gulf 
states  and  n.  Florida.  Winter:  Mexico  and  Central  Amer- 
ica to  Panama;  irregularly  in  small  numbers  to  coastal 
sections  of  se.  Massachusetts. 

Relative  Abundance  in  New  England:  Local  breeder 

from  central  Massachusetts  south. 

HABITAT:  Breeding:  Brushy  pastures,  thickets  or  briar 
patches,  usually  near  water.  Clearings  with  young 
growth  resulting  from  logging  or  burning.  Avoids  high 
elevations.  Wintering:  Dense  thickets. 

Special  Habitat  Requirements:  Dense  shrubs  and  vmes 

with  scattered  young  trees,  often  near  water. 

Nesting:  Egg  dates:  May  25  to  July  13,  New  York  (Bull 
1974:516).  Clutch  size:  3  to  5,  typically  4.  Incubation 
period:  1 1  days  (H.  Harrison,  personal  communication). 
Broods  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
height:  To  5  feet  (1.5  m),  typically  3  feet  (0.9  m).  Nest 
site:  In  a  bush,  small  sapling  or  tangle  of  grapevines, 
catbrier,  brambles,  and  so  on,  occasionally  on  the 
ground. 

Territory  Size:  1 .2  to  2.5  acres  (0.5  to  1.0  ha)  per  pair, 
though  individuals  may  roam  well  into  a  neighboring 
territory.  Habitat:  grown-over  abandoned  fields  m 
northern  Virginia  (Dennis  1958). 
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Sample  Densities:  Maryland  —  36  territorial  males. 
100  acres  (40  ha)  in  shrubby  field  with  trees  and  stre.' 
28  territorial  males  per  100  acres  (40  ha)  in  decidu 
scrub  (damp)  with  snags.  15  territorial  males  per 
acres  (40  ha)  m  dry  deciduous  scrub  resulting  from  . 
(Stewart  and  Robbms  1958:311). 

FORAGING:  Major  foods:  Beetles,  bugs,  ants,  was 
weevils,  mayflies,  various  caterpillars  including  tent  > 
erpillars  and  currant-worms,  raspberries,  whortlei: 
ries,  wild  strawberries,  blackberries,  wild  grapes.  S 
strates:  Brush  and  saplings.  Techniques:  Shrub  stemc 
foliage  gleaning. 

Comments:  Diet  is  largely  insects  (Howell  1932  in  E:: 
1953:591). 

Key  References:  Bent  1953,  Forbush  1929,  Thomp 
and  Nolan  1973. 


Scarlet  Tanager 

'Piranga  olivacea) 


/^.O.U.  No.  608.0 


ANGE:  Breeding:  Nova  Scotia,  w.  through  e.  Mama  to  s. 
iskatchewan,  s.  to  the  coast  of  Virginia  and  s.  Kansas, 
inter:  South  America. 

£LATivE  Abundance  in  New  England:  Common  and 

adespread. 

I 

I 

iABITAT:  Breeding:  Mature  deciduous  and  mixed  wood- 
ipds,  roadside  shade  trees.  Often  in  pine-oak  and  oak- 
.pkory  woodlands.  68  percent  of  28  nests  in  oak-hickory 
'bods  and  tamarack  swamp  were  in  trees  with  a  d.b.h. 
(jeater  than  or  egual  to  9  inches  (23  cm)  (Prescott 
65:21). 


ECiAL  Habitat  Requirements: 

\l)odlands. 


Deciduous  or  mixed 


lisTING:  Egg  dates:  May  20  to  July  23,  New  York  (Bull 
174:544).  Clutch  size:  3  to  5,  typically  4.  Incubation 
tjriod:  13  to  14  days.  Nestling  period:  About  15  days. 
B^bods  per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest 
Ijight:  8  to  75  feet  (2.4  to  22.9  m).  Typically  20  to  35  feet 
(ll  to  10.7  m).  Nest  site:  Usually  placed  well  out  from 
tlnk  on  a  horizontal  branch  in  a  leaf  cluster  or  position 
v|ere  it  is  shaded  from  above  and  open  to  the  ground 
l^ow.  It  is  usually  placed  where  it  can  be  approached 
fclunobstructed  flyways  from  adjacent  trees  (Prescott 
155:20). 


SviPLE  Densities:  Maryland  —  26  territorial  males  per 
1 1  acres  (40  ha)  in  virgin  central  hardwood  deciduous 
^cpst.  15  territorial  males  per  100  acres  (40  ha)  in  mature 


Range 


hardwood  forest.  14  territorial  males  per  100  acres  (40 
ha)  in  dense  second-growth  (oak-maple)  forest  (Stewart 
and  Bobbins  1958:331). 

FORAGING:  Major  foods:  Insects,  fruits.  Substrates: 
Leaves  and  twigs  of  outer  tips  of  limbs,  dead  branches. 
Technigues:  Twig  and  leaf  gleaning,  flight-gleanmg. 
Preferred  feeding  habitat:  Canopy  of  forest  trees. 

COMMENTS:  Seven-eighths  of  the  diet  is  animal,  and  one- 
eighth  IS  vegetable  (McAtee  1929  in  Bent  1958:485). 

Key  REFERENCES:  Bent  1958,  Prescott  1965. 


Northern  Cardinal 

(CardinaJis  cardinalis) 


A.O.U.  No.  593.0 


Range 


RANGE:  Breeding:  Central  New  England,  w.  to  South  Da- 
kota, s.  to  Florida  and  Texas.  Winter:  Same  as  above. 

Relative  Abundance  in  New  England:  Common  (Con- 
necticut, Rhode  Island,  Massachusetts)  to  uncommon 
(Maine). 

HABITAT:  Breeding:  Forest  edges,  open  woodlands  (less 
common  in  deep  forest  unless  thickets  are  present), 
groves,  parks,  suburban  gardens,  open  swamps,  resi- 
dential areas,  parks.  Wintering:  Same.  Easily  attracted 
to  feeding  stations  with  sunflower  seeds. 

Special  Habitat  Requirements:   Heavy  underbrush 

such  as  Lonicera  spp.  or  Cornus  spp. 

NESTING:  Egg  dates:  April  10  to  September  9,  New  York 
(Bull  1974:548).  Clutch  size:  2  to  5,  typically  3.  Incuba- 
tion period:  12  to  13  days.  Nestling  period:  About  14 
days.  Broods  per  year:  2  or  3.  Age  at  sexual  maturity:  1 
year.  Nest  height:  3  to  20  feet  (0.9  to  6.1  m),  typically  less 
than  10  feet  (3.0  m).  Nest  site:  In  dense  shrubs,  small 
deciduous  or  coniferous  trees,  tangles  of  vines,  thickets, 
briars. 

Home  RANGE:  0.51  to  2.32  ha  (1.3  to  5.7  acres)  (average 
1 .  18  ha  (2.9  acres))  in  Tennessee,  but  10.97  to  23.24  ha 
(27.1  to  57.4  acres)  (average  18.81  ha  (46.5  acres))  in 
Ontario  (Dow  1969).  0.31  to  0.45  acres  (0.1  to  0.2  ha) 
(average  0.37  acre  (0.1  ha))  in  swamp  thicket  in  Illinois 
(Brewer  1955).  Cardinals  range  no  further  than  a  few 
miles  from  their  territory  during  their  lifetime  (Laskey 
1944). 


I 


Sample  Densities:  30  males  per  100  acres  (40  ha)  m  o( 
hickory  forests  with  clearings  and  hedgerows  in  Tenrnl 
see.  0.48  males  per  100  acres  (40  ha)  in  beech-mai» 
woodlots  in  Ontario  (Dow  1969).  23  territorial  males  jl 
100  acres  (40  ha)  in  semi-open  floodplain  forest.  5  tei 
torial  males  per  100  acres  (40  ha)  in  field  and  edge  (S(' 
wart  and  Bobbins  1958:333). 

Foraging:  Major  foods:  Seeds  and  fruits,  waste  grai* 
insects.  Substrate:  Ground.  Technique:  Ground  gledt 
ing. 


COMMENTS:  Possibly  life-long  monogamy. 

Key  References:  Bent  1968,  Dow  1969,  Laskey  1944. 
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ose-breasted  Grosbeak 

%eucticus  ludovicianus) 


O.U.N0.595.U 


Range 


Ij'GE:  Breeding:  Nova  Scotia,  w.  to  Manitoba,  s.  to  c. 


Jersey,  Georgia  (mountains)  and  the 
.  Winter:  Mexico  to  South  America. 


lower 


Mid- 


^EATiVE  Abundance  IN  New  England:  Common. 


■I/ITAT:  Breeding:  Edges  of  moist  deciduous  secona- 
jrcj/th  woods,  wooded  borders  of  swamps  and  streams, 
hitets,  suburban  trees,  old  orchards. 

\ 

sPiJiAL  Habitat  Requirements:  An  edge.  Ideal  habitat 

s  tl^  interface  of  tall  forest  trees  and  fields  with  dense 
ligjshrubs  and  tangles  (Pough  1949:217). 

raNG:  Egg  dates:  May  6  to  July  19,  New  York  (Bull 
19!/:549).  Clutch  size:  3  to  6,  typically  4.  Incubation 
aend:  12  to  14  days.  Nestling  period:  9  to  12  days. 
Brcds  per  year:  1  or  2.  Age  at  sexual  maturity:  1  year. 
Nesheight:6to26feet(I.8to7.9m).Typically  10  to  12 
feet3.0  to  4.6  m).  Nest  site:  Usually  built  in  the  fork  of  a 
decjiuous  tree.  Less  commonly  placed  m  a  deciduous  or 
eve^reen  shrub. 

FOFjGING:  Major  foods:  Insects  and  spiders  (about  50 
pen-nt);  the  balance  of  diet  is  seeds,  fruits.  Substrates: 
Grcjnd,  tree  canopy.  Techniques:  Ground,  twig,  leaf 
glecjing. 

KEYEFERENCES:  Bent  1968,  Gabrielson  1915. 


Indigo  Bunting 

(Passerina  cyanea) 


A.O.U.  No.  598.0 


Range 


RANGE:  Breeding:  New  Brunswick,  w.  to  North  Dakota, 
s.  to  Georgia  and  Texas.  Winter:  Mexico  and  Central 
America.  (Casually  n.  along  coast  to  Massachusetts.) 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Breeding:  Edges  of  woods,  old  burns,  open 
brushy  fields,  roadside  thickets,  brushy  ravines.  Tends 
to  be  numerous  along  creeks  and  rivers.  Avoids  deep 
woods. 

Special  Habitat  Requirements:  Brushy  vegetation,  ele- 
vated perches. 

Nesting:  Egg  dates:  May  26  to  August  3,  New  York  (Bull 
1974:551).  Clutch  size:  2  to  6,  typically  3  or  4.  Incubation 
period:  12  to  13  days.  Nestling  period:  10  to  13  days. 
Broods  per  year:  1  or  2.  Age  at  sexual  maturity:  1  year. 
Nest  Height:  2  to  12  feet  (0.6  to  3.7  m),  typically  3  feet 
(0.9  m).  Nest  site:  In  dense  cover,  usually  in  weeds  or  in 
fork  of  shrub,  low  tree,  or  in  brambles. 

Territory  Size:  2.7  acres  (l.l  ha)  in  sapling,  shrub  and 
vine  habitat  in  Kansas  (Fitch  1958).  Average  0.26  acre 
(0. 1  ha)  in  swamp-thicket  in  Illinois  (Brewer  1955). 

Sample  Densities:  5  nests  per  7.08  acres  (2.9  ha)  in  thick- 
ets (Beecher  1942).  9  to  18  pairs  per  mile  (1.6  km)  In 
forest  edge  (Johnston  1947).  13  pairs  per  25  acres  (10.1 
ha)  in  apple  orchard  (Stewart  and  Bobbins  1958:337). 


Foraging:  Major  foods:  Insects,  weed  seeds,  li- 
strates:  Branches,  leaf  surfaces,  bare  soil.  Techniqid : 
Ground,  twig  gleaning.  Preferred  feeding  habt: 
Cornfields  in  late  summer.  i 


Comments:  Forest  clearings  created  by  logging  d 
burning  have  been  used  extensively  by  the  birds  ir  3 
Northeast  and  have  led  to  range  expansion.  The  feec  ij 
habits  are  not  well  known.  Summer  diet  is  mainly  ins  ;s 
and  winter  is  mainly  seed.  i 

i 
Key  References:  Allen  1933b,  Bent  1968,  Bradley  1! 
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ufous-sided  Towhee 

'ipih  eryihrophthalmus) 


O.U.  No.  587.0 


l|GE:  Breeding:  Central  Maine,  w.  to  se.  Saskatche- 
h\,  s.  to  Florida,  n.  Louisiana  and  Oklahoma.  Winter: 
k'thern  New  England,  w.  to  s.  British  Columbia,  s.  to 
"I'ida,  Mexico,  and  s.  California.  Absent  from  moun- 


U'ative  Abundance  in  New  England:  Common  m 

)r>ding  season.  Uncommon  m  winter  (Connecticut 
:ait). 

i/ITAT:  Breeding:  Woodland  edges  and  dry  open  mte- 
'iC|j  and  clearings,  hedgerows,  roadside  thickets, 
)n'hy  hillsides  and  pastures.  Wintering:  Similar  to 
)r('ding  habitat. 

.  1 

5P|iAL  Habitat  Requirements:  Dense  brushy  cover 
Pcjgh  1949:239). 

^EilNG:  Egg  dates:  May  15  to  August  4,  New  York  (Bull 
19':570).  Clutch  size:  3  to  6,  typically  3  or  4.  Incubation 
3end:  12  to  13  days.  Nestling  period:  10  to  12  days. 
3rc;ds  per  year:  2.  Age  at  sexual  maturity:  1  year.  Nest 
leiit:  To  5  feet  (1.5  m),  typically  on  ground.  Nest  site: 
^W  near  ground  in  brushy  cover  or  low  in  a  shrub. 

SaiI'LE  Densities:  104  pairs  per  square  mile  (40  pairs/ 
l^m-iin  favorable  habitat  in  North  Dakota  (Stewart  and 
Kai'fud  1972).  50  territorial  males  per  100  acres  (40  ha) 
inoj/ deciduous  scrub;  33  territorial  males  per  100  acres 
l^Ok)  in  open  slash  area;  32  territorial  males  per  100 


Range 


^1  Permanent 
I       I  Breeding 


acres  (40  ha)  in  young  second-growth  (following  cut- 
ting); 6  territorial  males  per  100  acres  (40  ha)  in  young 
second-growth  (following  cutting);  6  territorial  males 
per  100  acres  (40  ha)  in  pme-oak  forest  (Stewart  and  Bob- 
bins 1958:348). 

FORAGING:  Major  foods:  Insects,  seeds,  fruits,  mast. 
Substrate:  Leaf  litter  of  forest  floor.  Techniques: 
Scratching,  gleaning,  scattering  leaves  with  beak. 

COMMENTS:  McAfee  (1926  in  Bent  1968:570)  found  that 
30  percent  of  the  diet  is  animal  matter  and  70  percent 
vegetable  matter. 

Key  REFERENCES:  Bent  1968,  Davis  1960. 
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American  Tree  Sparrow 

(SpizeUa  arborea) 


A.O.U.  No.  559.0 


Range 


I       I   Win 


ter 


RANGE:  Breeding:  Quebec,  w.  to  Alaska,  s.  to  New- 
foundland, n.  Manitoba  and  n.  British  Columbia.  Win- 
ter: Maritime  Provinces,  w.  to  s.  British  Columbia,  s.  to 
South  Carolina,  New  Mexico  and  n.  California. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Wintering:  Open  country,  brushy  edges  of 
fields,  weedy  pastures,  marshes,  hedgerows,  farmland. 

FORAGING:  Major  foods:  Winter — grass  and  weed  seeds. 
Substrates:  Leaf  litter,  grasses,  and  weeds.  Techniques: 
Ground  gleaning.  Preferred  feeding  habitat:  See  win- 
tering habitat. 

COMMENTS:  Individuals  may  wander  several  miles  from 
winter  range  in  search  of  food  (Sargent  1959). 

Key  REFERENCES:  Bent  1968,  Heydweiller  1935. 
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IJhipping  Sparrow 

SpizeJla  passe  rina) 


.O.U.  No.  560.0 


IiNGE:  Breeding:  Nova  Scotia,  w.  to  the  Yukon,  s.  to 
(sorgia  and  Central  America.  Winter:  Southern  Mary- 
hd,  w.  to  Texas  and  s.  Cahfornia,  s. 


PlLATiVE  Abundance  in  New  England:  Common. 

iBITAT:  Breeding:  Suburban  residential  areas,  farms, 
c:hards,  open  mixed  woodlands,  clearings  in  forests 
ad  woodland  edges,  borders  of  lakes  and  streams. 

>BTING:  Egg  dates:  May  2  to  July  19,  New  York  (Bull 
1(4:583).  Clutch  size:  2  to  5,  typically  3  or  4.  Incubation 
P'iod:  11  to  14  days.  Nestling  period:  7  to  8  days. 
Bi)ods  per  year:  2.  Age  at  sexual  maturity:  1  year.  Nest 
h:ght:  1  to  25  feet  (0.3  to  7.6  m).  Typically  3  to  10  feet 
(C,^  to  3.0  m).  Nest  site:  In  a  tree,  shrub  or  vine;  rarely  on 
gjund.  Nest  is  often  low  in  ornamental  evergreen,  typi- 
c|y  well  concealed. 

T|RITORY  SIZE:  1  to  1.5  acres  (0.4  to  0.6  ha)  m  residential 
aip  in  Michigan  (Walkinshaw  1944).  Two-thirds  of  an 
acb  (0.3  ha)  in  Michigan  (Sutton  1960).  7.6  acres  (3.1 
h^in  South  Carolina  (Odum  and  Kuenzler  1955). 

SAple  DENSITIES:  Maryland— 90  territorial  males  per 
ICj acres  (40  na)  in  suburban  residential  area  with  or- 
clfdandlawn.  48  territorial  males  per  100  acres  (40  ha) 
in^sprayed  apple  orchard.  18  territorial  males  per  100 
ac^s  (40  ha)  in  mixed  agricultural  habitats,  including 
hetgerows  and  wood  margins  (Stewart  and  Bobbins 
19S:363). 


Range 


FORAGING:  Major  foods:  Insects,  seeds.  March  through 
November  diet:  38  percent  animal,  62  percent  vegetable 
(Judd  1900  m  Bent  1968:1175).  Substrates:  Weeds, 
grasses.  Technigue:  Ground  gleaning.  Preferred  feed- 
ing habitat:  Areas  with  abundant  weeds. 

COMMENTS:  Walkinshaw  (1944)  found  that  nest  heights 
increased  as  breeding  season  progressed.  Clearings  in 
the  forest  caused  by  logging,  fire,  and  so  on,  have  in- 
creased Chipping  Sparrow  breeding  habitat. 

Key  REFERENCES:  Bent  1968,  Forbush  1929,  Walkinshaw 
1944. 
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Field  Sparrow 

(Spizella  pusilla) 


A.O.U.  No.  563.0 


RANGE:  Breeding:  Nova  Scotia,  w.  to  Montana,  s.  to 
South  Carolina,  Alabama  and  Texas.  Winter:  Southern 
New  England,  w.  to  Missouri,  s.  to  Florida  and  Texas. 

Relative  Abundance  in  New  England:  Common  (Mas- 
sachusetts) to  uncommon  (Maine). 

HABITAT:  Breeding:  Old  fields  with  scattered  woody  ve- 
getation, also  uses  abandoned  hayfields,  briar  thickets, 
and  woodland  edges. 

Special  Habitat  Requirements:  Open  areas  with  low 

shrubs  or  trees. 

NESTING:  Egg  dates:  May  16  to  August  17  (second 
brood),  New  York  (Bull  1974:586).  Clutch  size:  2  to  5, 
typically  3  or  4.  Incubation  period:  About  1 1  days.  Nest- 
ling period:  7  to  10  days.  Broods  per  year:  2  or  3.  Age  at 
sexual  maturity:  1  year.  Nest  height:  To  4  feet  (1.2  m), 
typically  on  ground.  Nest  site:  Early  nests  are  usually  on 
or  near  the  ground  in  a  tuft  of  grass.  Later  nests  may  be 
up  to  4  feet  high  (1.2  m)  in  shrubs  or  trees. 

Territory  Size:  0.31  to  1 .62  ha  (0.8  to  4  acres)  in  shrub- 
grassland  habitat  in  Illinois  (Best  1977).  0.75  to  2.0  acres 
(0.3  to  0.8  ha)  (average  1.3  acres  (0.5  ha))  on  semi- 
wooded  hillsides  or  idle  prairie  grass  pasture  in  Iowa 
(Crooks  and  Hendrickson  1953).  Less  than  2  acres  to  5  or 
6  (0.8  to  2  or  2.4  ha)  in  various  habitats  (Bent  1968: 1220). 

Sample  Densities:  8  pairs  per  10  ocres  (4  ha)  in  fallow 
field  in  Michigan  (Berger  in  Bent  1968).  1  pair  per  3 


Range 


I       I  Permanent 
I       I  Breeding 


acres  (1.2  ha)  in  suitable  habitat  in  Michigan  (W..  jin- 
shaw  1939b).  80  males  per  100  acres  (40  ha)  of  unrr  led 
apple  orchard  (Stewart  and  Bobbins  1958:364). 

FORAGING:  Major  foods:  Insects  (over  40  percent  ir.  Cra- 
mer), seeds  of  weeds  and  grasses.  Substrate:  Gn  tid. 
Technigue:  Ground  gleaning.  i 

COMMENTS:  The  diet  consists  of  about  41  percent  a  ijial 
matter  and  59  percent  vegetable  matter  (Judd  IfJ  in 
Bent  1968:1228). 


Key  REFERENCES: 
1948. 


Bent  1968,  Best  1977,   1978,  C')ks 
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Vesper  Sparrow 

'Pooecetes  gramineus) 


\.0.U.  No.  540.0 


liNGE:  Breeding:  Nova  Scotia,  w.  to  s.  British  Colum- 
Ip,  s.  to  North  Carohna,  Texas  and  c.  CaUfornia.  Wm- 
t|:  Southern  New  England  s.  to  Florida,  The  Gulf  States 
cijd  Mexico. 


fJLATiVE  Abundance  in  New  England:  Uncommon 
(aine). 

FiBITAT:  Breeding:  Short-grass  meadows,  pastures, 
hyfields,  cultivated  grain  fields,  dry  open  uplands, 
krned  and  cut-over  areas  m  forests,  country  roadsides. 
Vens  (1969:41)  found  that  birds  favor  sparsely  vege- 
tcpd  uplands  and  may  use  areas  with  widely  scattered 
s.|ubs. 


:ciAL  Habitat  Requirements:  Open  areas  with  short 

baceous  vegetation,  conspicuous  smgmg  perches. 


NOTING:  Egg  dates:  May  5  to  August  16,  New  York  (Bull 
1':i4:581).  Clutch  size:  3  to  6,  typically  4  or  5.  Incubation 
ptjiod:  12  to  13  days.  Nestling  period:  9  to  14  days. 
B|odsper  year:  2.  Age  at  sexual  maturity:  1  year.  Nest 
sij:  In  or  at  base  of  grass  tussock  in  depression  in 
gjund.  Early  nests  may  be  completely  exposed  from 
aifve  until  concealed  by  surrounding  growing  vegeta- 
ti.. 


TlRITORY  SIZE:  1 .2  to  1 .8  acres  (0.5  to  0.7  ha)  per  pair  m 
ultivated  field  in  Michigan  (Bent  1968:869).  1.5to2.7 
ac^s  (0.6  to  1.1  ha)  (average  2.2  acres  (0.9  ha))  for  5 


Range 


I       I  Permanent 
I      I  Breeding 
I       I  Winter 


territories  m  Wisconsin  grasslands  (Wiens  1969:35). 

Home  Range:  Home  ranges  are  typically  larger  than 
those  of  other  grassland  sparrows  (Bent  1968:869). 

Sample  Densities:  3  pairs  per  10  acres  (4  ha)  m  a  fallow 
field  bordered  by  woods  in  Michigan  (Bent  1968:869). 
Range  of  8  to  12  pairs  annually  in  a  14-acre  (5.7  ha)  un- 
cultivated field  in  Michigan  (Bent  1968:869).  40  pairs 
per  sguare  mile  (15  pairs/km^)  m  favorable  habitat  in 
North  Dakota  (Stewart  and  Kantrud  1 972) .  5  males  per  80 
acres  (32.4  ha)  in  grassland  in  Wisconsin  (Wiens 
1969:53). 

FORAGING:  Major  foods:  Insects  and  other  small  inverte- 
brates (33  percent),  weed  seeds  (66  percent)  (Bent 
1968:875).  Substrates:  Grasses  and  weeds,  sparsely  veg- 
etated ground.  Technigue:  Ground  gleaning. 

Key  References:  Bent  1968,  Bryant  1931 ,  Wiens  1969. 
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Savannah  Sparrow 

(PassercuJus  sandwichensis) 


i- 


A.O.U.  No.  542.0 


RANGE:  Breeding:  Northern  Labrador,  w.  to  n.  Alaska,  s. 
to  New  Jersey,  n.  New  Mexico  and  s.  California.  Winter: 
Massachusetts  (Cape  Cod),  w.  to  Colorado  and  s. 
Alaska,  s.  to  Central  America. 

Relative  Abundance  in  New  England:  Locally  common 

to  uncommon. 

Habitat:  Breeding:  Grassy  swales,  hayfields,  meadows, 
salt  marshes.  Habitat  varies  greatly  in  vegetation,  mois- 
ture, and  so  on,  but  nest  location  and  construction  are 
consistently  similar.  Birds  may  favor  moist  lowland  habi- 
tat with  dense  ground  vegetation  (Wiens  1969:41). 

Special  Habitat  Requirements:  Grasses  and  other  ve- 
getation of  moderate  height — neither  short  nor  tall. 

Nesting:  Egg  dates:  May  11  to  July  16,  New  York  (Bull 
1974:572).  Clutch  size:  3  to  6,  typically  4  to  5.  Incubation 
period:  10  days  (Welsh  1975).  Nestling  period:  8  to  1 1 
days.  Average  9.4  days  (Welsh  1975).  Broods  per  year: 
2.  Age  at  sexual  maturity:  1  year.  Nest  site:  In  hollow  on 
ground,  typically  hidden  by  a  canopy  of  surrounding  ve- 
getation, often  in  grass  tufts.  Colonial  nesting  has  been 
reported  but  is  infrequent. 

Territory  Size:  0.16  to  1.09  ha  (0.4  to  2.7  acres),  (aver- 
age 1.4  acre  (0.57  ha))  for  16  territories  in  grasslands 
(Wiens  1973).  0.4  to  4.3  acres  (0.2  to  1.7  ha)  (average  1 .7 
acres  (0.7  ha))  lor  91  territories  in  grasslands  m  Wiscon- 
sin (Wiens  1969:35).  99  territoriec  ranged  from  0.21  to 
1.91  ha  (0.5  to  4.7  acres)  in  Nova  Scotia  (Stobo  and 
McLaren  1975:32). 


342 


Range 


I       I  Permanent 
I       I  Breeding 


Home  Range:  0.2  to  0.8  acre  (0.8  to  0.32  ha)  (averao f 
acre  (0.17  ha))  in  dune  habitat  in  Nova  Scotia  C\ 
1975). 


0.4 
Ish 


Sample  DENSITIES:  115.9  pairs  per  km^  (301  pairs/sjare 
mile)  in  grassland  in  Wisconsin  (Wiens  1973).  37 1(  lito- 
rial  males  per  80  acres  (32.4  ha)  in  grasslands  in  W  pn- 
sin  (Wiens  1969:53).  120  pairs  per  square  mile  (46  iirs/ 
km^)  in  favorable  habitat  in  North  Dakota  (Stewa  find 
Kantrud  1972).  50  territorial  males  per  100  acres  (  tha) 
in  lightly  grazed  pasture  in  Maryland  (Stewart  anc  [Db- 
bins  1958:351). 


FORAGING:  Major  foods:  Insects,  especially  beetk 
grasshoppers,  seeds  of  grasses  and  weeds.  Subsv 
Grasses  and  weeds.  Technique:  Herb  gleaning. 


md 
:es: 


Key  REFERENCES:   Bent   1968,   Dixon   1978,   Stob-ind 
McLaren  1975,  Welsh  1975,  Wiens  1969,  1973. 


L 


Grasshopper  Sparrow 

\mmodramus  savannarum) 


O.U.  No.  546.0 


liNGE:  Breeding:  Southern  New  Hampshire,  w.  to  Brit- 
u  Columbia,  s.  to  Florida,  West  Indies,  and  Central 
jnerica.  Winter:  North  Carolina,  w.  to  c.  California,  s. 
t Central  America. 

MLATivE  Abundance  in  New  England:  Uncommon 

(lassachusetts)  to  rare  and  local  (Vermont). 

■HbITAT:  Breeding:  Hayfields,  weedy  fallow  fields,  prai- 
rjs.  Avoids  shrubby  fields.  Johnston  and  Odum  (1956) 
rjjorted  that  grasshopper  sparrows  were  absent  from 
fijds  with  greater  than  35  percent  shrub  cover.  Birds 
fcior  uplands  with  ground  vegetation  of  various  densi- 
tij(Wiens  1969:41). 

sIciAL  Habitat  Requirements:  Continuous  tall  herba- 

Ci|us  cover.  Conspicuous  perches  for  singing. 


i 


ITING:  Egg  dates:  May  27  to  August  6,  New  York  (Bull 
Hl4:580).  Clutch  size:  3  to  6,  typically  4  or  5.  Incubation 
ptliod:  12  to  13  days.  Nestling  period:  9  days.  Broods 
ptyear:  2.  Age  at  sexual  maturity:  1  year.  Nest  site:  In  a 
dflression  on  the  ground,  usually  well  hidden  by  sur- 
rcnding  weeds  and  grasses.  Prefers  orchard  grass,  al- 
faii,  and  clover.  Birds  are  solitary  or  nest  in  small  colo- 
ni . 

TfRITORY  Size:  6  territories  averaged  3.4  acres  (1 .4  ha) 
inj)wa  prairie  (Kendeigh  1941  a).  0.32  to  1.34  ha  (0.8  to 
j.acres)  (average  0.73  ha  ( 1 .8  acres))  for  16  territories 
inrasslands  (Wiens  1973).  0.8  to  4.3  acres  (0.3  to  1.7 


Range 


ha)  (average  2. 1  acres  (0.8  ha))  m  grasslands  m  Wiscon- 
sin (Wiens  1969:35).  1 .2  to  3.3  acres  (0.5  to  1 .3  ha)  (aver- 
age 2.0  acres  (0.8  ha))  for  22  territories  on  a  farm  in  West 
Virginia  (Smith  1963). 

Sample  Densities:  92  pairs  per  km^  (239  pairs/sguare 
mile)  on  grassland  in  Wisconsin  (Wiens  1973).  30  territo- 
rial males  per  80  acres  (32.4  ha)  in  grasslands  in  Wiscon- 
sin (Wiens  1969:53).  60  pairs  per  square  mile  (23  pairs/ 
km^)  in  favorable  habitat  in  North  Dakota  (Stewart  and 
Kantrud  1972).  77  territorial  males  per  100  acres  (40  ha) 
in  weedy  fallow  field  in  Maryland.  32  territorial  males 
per  100  acres  (40  ha)  in  weedy  pasture  in  Maryland  (Ste- 
wart and  Bobbins  1958:352). 

FORAGING:  Major  foods:  Insects,  weed  and  grass  seed. 
Substrates:  Annual  weeds  and  grasses,  ground.  Tech- 
nique: Ground  gleaning. 

COMMENTS:  Despite  the  availability  of  suitable  habitat, 
grasshopper  sparrow  abundance  fluctuates  from  year  to 
year — reasons  unknown.  Judd  (1901  in  Bent  1968:735) 
found  that  the  February  to  October  diet  contained  63 
percent  animal  matter  and  37  percent  vegetable  matter. 

Key  REFERENCES:  Bent  1968,  Kendeigh  1941a,  Smith 
1963,  Wiens  1969,  1973. 
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Henslow's  Sparrow 

(Ammodramus  henslowii) 


A.O.U.  No.  547.0 


Range 


RANGE:  Breeding:  Western  New  York,  w.  to  South  Da- 
kota, s.  to  North  Carohna  and  Texas.  Winter:  South  Car- 
olina, s.  to  Florida  and  w.  along  the  Gulf  Coast  to  Texas. 

Relative  Abundance  in  New  England:  Rare,  local. 

Habitat:  Breeding:  Neglected  weedy  fields — commonly 
of  broomsedge — wet  meadows,  saltmarsh  edges.  Occa- 
sionally in  dry  and  cultivated  uplands.  Wiens  (1969:41) 
observed  birds  in  areas  with  dense  ground  vegetation. 
May  favor  moist  lowland  habitat  and  may  use  areas  with 
widely  scattered  shrubs. 

Special  Habitat  Requirements:  Dense  herbaceous  ve- 
getation, moderate  amounts  of  moisture,  ground  litter, 
singing  perches  (Robins  1971). 

Nesting:  Egg  dates:  May  17  to  July  5,  New  York  (Bull 
1974:579).  Clutch  size:  3  to  5,  typically  4.  Incubation 
period:  about  1 1  days.  Broods  per  year:  2.  Age  at  sexual 
maturity:  1  year.  Nest  site:  Solitary  or  loosely  colonial. 
Nest  is  usually  in  a  depression  on  the  ground  beside  or 
atop  a  grass  tussock  and  well  hidden  by  the  surrounding 
vegetation. 

Territory  Size:  36  territories  averaged  0.8  acres  (0.3  ha) 
in  hayf ield  in  Michigan  (Robins  1 97 1 ) .  8  territories  aver- 
aged 1 .5  acres  (range  0.7  to  2.7  acres)  (average  0.6  ha, 
range  0.3  to  1.1  ha)  in  grasslands  in  Wisconsin  (Wiens 
1969:35). 

Sample  Densities:  50  males  per  100  acres  (40  ha)  of  hay- 
field  in  Michigan  (Robins  1971).  12  pairs  per  10  acres  (4 


ha)  of  dense  grass  in  Pennsylvania  (Sutton  1928).  ^  frri- 
tonal  males  per  80  acres  (32.4  ha)  in  grasslands  ii  l/is- 
consin  (Wiens  1969:53).  15  territorial  males  p6 fflOO 
acres  (40  ha)  in  abandoned  broomsedge  field  in  vjiry- 
land  (Stewart  and  Robbins  1958:  353). 

Foraging:  Major  foods:  Insects,  seeds  of  grassesmd 
weeds.  Substrates:  Ground  litter,  weed  stalks.  |ch- 
nique:  Ground  gleaning.  ( 


Comments:  Hyde  (1939)  found  that  the  April  to  d 
diet  consisted  of  82  percent  animal  matter  and  18  pi 
vegetable  matter. 

Key  References:  Bent  1968,  Hyde  1939,  Robins 
Wiens  1969. 


'oer 
:ent 
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^ox  Sparrow 

Passerella  iliaca) 


.O.U.  No.  585.0 


liNGE:  Breeding:  Northern  Quebec,  w.  to  Alaska,  s.  to 
Quebec,  Colorado  and  s.  California.  Winter:  Coastal 
lessachusetts.  s.  to  Florida,  Pennsylvania,  w.  to  British 
(plumbia,  s.  to  New  Mexico  and  the  Gulf  States. 


Range 


I       I  Win 


ter 


LATiVE  Abundance  in  New  England:  Uncommon. 

iBITAT:  Wintering:  Dense  woodland  thickets,  brushy 
elges  where  field  meets  forest. 


|RAGING:  Major  foods:  Insects,  weed  seeds,  fruits, 
abstrates:  Leaf  litter.  Technigues:  Scratching,  ground 
dpaning. 


|mmENTS:  Foods  taken  in  all  months  of  the  year  exclud- 
i^June,  July,  and  August  consisted  of  14  percent  ani- 
m  and  86  percent  vegetable  matter  (ludd  1901  in  Bent 
l]i8:1404). 


n 


Reference:  Bent  1968. 
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Song  Sparrow 

(Melospiza  meJodia) 


A.O.U.  No.  581.0 


RANGE:  Breeding:  Nova  Scotia,  w.  to  s.  Alaska,  w.  to 
coast  to  North  Carolina  and  mountains  of  n.  Georgia. 
Also  to  Missouri  and  Mexico.  Winter:  New  Brunswick,  w. 
to  Wisconsin  and  British  Columbia,  s.  to  Florida  and  the 
Gulf  States. 

Relative  Abundance  in  New  England:  Abundant. 

HABITAT:  Breeding:  Brushy  fields,  swamps,  forest  edges, 
roadsides,  hedgerows,  farms,  suburbs,  cities,  shores  of 
ponds  and  streams.  Tolerates  a  wide  range  of  habitat 
conditions.  Wintering:  Similar  to  breeding  habitat. 


Special  Habitat  Requirements: 

perches). 


Songposts  (elevated 


Nesting:  Egg  dates:  April  17  to  August  11,  New  York 
(Bull  1974:600).  Clutch  size:  3  to  6,  typically  3  to  5.  Incu- 
bation period:  12  to  13  days.  Nestling  period:  10  to  14 
days.  Broods  per  year:  2  or  3.  Age  at  sexual  maturity:  1 
year.  Nest  height:  To  12  feet  (3.7  m),  typically  0  to  4  feet 
(0  to  1.2  m).  Nest  site:  Early  nests  are  usually  on  ground 
and  are  typically  well  hidden  in  grasses  or  weeds  or  con- 
cealed under  a  bush  or  brush  pile.  Subsequent  nests  may 
be  on  ground  or  elevated  in  a  shrub.  May  raise  height  of 
successive  nests  with  the  growth  of  herbaceous  vegeta- 
tion. Eosa  multiflora  and  Bubus  spp.  are  preferred  nest 
site  vegetation  (DeGraaf  et  al.  1975). 

Territory  Size:  Ranges  from  0.5  to  1.5  acres  (0.2  to  0.6 
ha)  in  favorable  habitat  (Nice  1937:74).  From  167  to  822 
m^  (U.l  to  0.6  acres)  on  an  island  off  British  Columbia 
(Tompa  1962). 
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Range 


I       I  Permanent 
I       I  Breeding 


Home  Range:  Resident  birds  in  winter  may  rancijvei 
an  area  6  to  10  times  as  large  as  territory  (Nice  19^!63). 

Sample  Densities:  Maryland— 21  territorial  mahpei 
19.2  acres  (7.8  ha)  in  shrubby  field.  3  territorial  ales 


per  9.5  acres  (3.8  ha)  in  open  hemlock-spruce  be 
territorial  males  per  20.5  acres  (8.3  ha)  in  infrec. 
mowed  apple  orchard  (Stewart  and  Robbins  1958 


I  4.5 
ntly 


FORAGING:  Major  foods:  Insects,  weed  seeds, 
Substrates:  Grasses,  stems  and  twigs  of  bushes, 
niques:  Ground,  herb  and  twig  gleaning. 


:jits. 
ch- 


COMMENTS:  Prefers  wet  lowland  situations  with 
regular  plant  growth  and  abundant  sunlight.  Birc  = 
been  found  nesting  m  small  woodland  openings 
few  rods  m  diameter  m  New  York  (Eaton  1914). 

Key  REFERENCES:  Bent  1968,  Nice  1937,  1943. 


,  ii"- 
.ave 
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.incoln's  Sparrow 

'•Aelospiza  lincolnii) 


,,0.U.  No.  583.0 


Range 


iiNGE:  Breeding:  Quebec,  w.  to  Alaska,  s.  to  n.  New 
igland,  n.  Minnesota,  New  Mexico  and  s.  California, 
inter:  Southwestern  United  States,  s.  to  Central  Amer- 


::lative  Abundance  in  New  England:  Uncommon. 

iBITAT:  Breeding:  Thickets  of  alder  and  willow  along 
l|gs,  lakes,  and  streams.  Natural  brushy  openings  and 
ctearings  created  by  fire  or  cutting,  dry  rocky  hillsides 
\|h  low  shrub  growth. 

|ecial  Habitat  Requirements:  Needs  low  brushy 

cbwth  4  to  8  feet  (1.2  to  2.4  m)  high  with  openings  of 
issesor  sedges  (Bent  1968). 

fjsTING:  Egg  dates:  June  10  to  June  28,  New  York  (Bull 
1|74:599).  Clutch  size:  3  to  6,  typically  4  or  5.  Incubation 
pl-iod:  About  13  days.  Nestling  period:  About  14  to  16 
cp.  Broods  per  year:  1  or  2.  Age  at  sexual  maturity:  1 
yjar.  Nest  site:  Often  on  tussock  of  grass  or  sedge  or  in 
nsses  and  lichens.  Usually  well  hidden  by  surrounding 
Viietation . 


Comments:  31  birds  taken  in  Massachusetts  and  New 
York  m  February,  April,  May,  September,  and  October 
had  consumed  42  percent  animal  and  58  percent  vegeta- 
ble material  (Judd  1901  in  Bent  1968:1451). 


Key  References:  Bent  1 


Brewster  1936. 


iRITORY  Size:  About  1  acre  (0.4  ha)  in  forest  edge  habi- 
t|n Ontario  (Bent  1968:1440). 

r  PAGING:  Major  foods:  Insects  (more  than  60  percent  m 
sipmer);   weed   seeds,    gram.    Substrate:    Leaf    litter, 
'hnique:  Ground  gleaning. 
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Swamp  Sparrow 

(Melospiza  georgiana) 


A.O.U.  No.  584.0 


Range 


^^\  Permanent 

I       I   Breeding 


RANGE:  Breeding:  Newfoundland,  w.  to  c.  Canada,  s.  to 
New  Jersey  and  Maryland,  n.  Illinois  and  Nebraska. 
Winter:  Southern  New  England,  s.  to  Florida,  the  Gulf 
States,  and  Mexico. 

Relative  Abundance  in  New  England:  Common  to  un- 
common. 

Habitat:  Breeding:  Marshes,  swamps,  bogs,  sloughs 
with  bushes,  rank  grasses,  sedges  or  reeds,  low  swampy 
shores  of  lakes  and  streambanks.  Usually  near  fresh  wa- 
ter. Avoids  heavily  wooded  wetlands. 

NESTING:  Egg  dates:  May  15  to  July  22,  New  York  (Bull 
1974:599).  Clutch  size:  3  to  6,  typically  4  or  5.  Incubation 
period:  12  to  15  days.  Nestling  period:  9  to  13  days. 
Broods  per  year:  1  or  2.  Age  at  sexual  maturity:  1  year. 
Nest  site:  Often  directly  above  water,  on  bent  down 
grasses  among  cattails,  or  m  a  low  bush.  Freguently 
builds  over  water  0.5  to  2  feet  (0.2  to  0.6  m)  deep  or  more. 
Sutton  (I960)  found  that  birds  preferred  to  nest  in  mixed 
vegetation  (cattail,  spirea,  sedge,  dwarf  birch,  and  tam- 
arack saplings)  rather  than  in  pure  cattails. 

Sample  Densities:  21  birds  per  100  acres  (40  ha)  in  open 
hemlock-spruce  bog  in  Maryland  (Bobbins  1949  in  Bent 
1968). 

FORAGING:  Major  foods:  Insects  (more  than  80  percent  m 
spring  and  early  summer) ,  weed  seeds  (90  percent  in  late 
summer  and  fall).  Substrates:  Shallow  water,  marsh  ve- 
getation. Technigues:  Wading,  gleaning. 
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COMMENTS:  Birds  are  highly  insectivorous  in  spri' 
early  summer  (88  percent  of  diet),  becoming  alrr 
tirely  granivorous  in  late  summer  and  fall  (84  to  ' 
cent)  (Martin  etal.  1951). 

Key  REFERENCE:  Bent  1968. 


anc 
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/hite-throated  Sparrow 

onothchia  albicollis) 


O.U.  No.  558.0 


R  *IGE:  Breeding:  Newfoundland,  w.  to  n.  Mackenzie,  s. 
xn.  New  England,  Massachusetts  (Berkshires),  New 
Yfk  (CatskiUs),  Pennsylvania  (Poconos),  Wisconsin, 
:i'i  Alberta.  Rarely  to  West  Virginia.  Winter:  Central 
Nw  England,  s.  to  Florida,  Pennsylvania,  and  Missouri, 
3.0 the  Gulf  Coast  and  Mexico.  Rarely  to  s.  Canada. 
I 

Ri[ative   Abundance  in    New    England:    Common 

(hine)  to  uncommon  (Connecticut). 

HbitAT:  Breeding:  Edges  of  northern  deciduous  and 
cciferous  forests,  brushy  clearings,  open  stunted  tree 
giwth  of  higher  elevations,  border  of  bogs,  cut-over 
ari  open  second-growth  woodlands. 

N:?riNG:  Egg  dates:  May  30  to  July  21,  New  York  (Bull 
lS|i:595).  Clutch  size:  3  to  5,  typically  4.  Incubation 
peod:  11  to  14  days.  Nestling  period:  12  to  14  days. 
BiDds  per  year:  1  or  2.  Age  at  sexual  maturity:  1  year. 
Nf|  height:  To  3  feet  (0.9  m),  typically  on  ground.  Nest 
sit|!  On  or  close  to  ground,  in  brush  pile,  under  fallen 
lir!?,  in  grass  hummock  or  mat  of  dead  grasses  or 
br-pken  fern.  Typically  located  at  edge  of  a  clearing  and 
w6  concealed  by  ground  vegetation. 

TqilTORY  Size:  1 10  territories  ranged  in  size  from  0.5  to 
2.Ws(0.2to  1.1  ha),  (average  0.52  acres  0.3  ha))  in 
Abnquin  Provincial  Park  in  Ontario  (Martin  1960). 

SaWe  Densities:  Martin  (1960)  found  densities  varied 
Ircj  no  birds  in  bog  and  hardwood  forest  to  56  territorial 
fn^s  per  100  acres  (40  ha)  in  balsam  fir  and  white 
spice. 


Range 


[      I  Permanent 
I       I  Breeding 
I      I  Winter 


Foraging:  Major  foods:  Insects,  seeds  of  grasses  and 
weeds,  wild  fruits.  Substrates:  Weeds  and  grasses,  leaf 
litter.  Technigue:  Ground  gleaning. 

COMMENTS:  ludd's  (1901)  analysis  of  the  contents  of  217 
stomachs  collected  m  all  months  except  June  revealed  a 
diet  of  19  percent  animal  and  81  percent  vegetable  mat- 
ter (Bent  1968:1375). 

Key  REFERENCES:  Bent  1968,  Fischer  and  Gills  1946, 
Martin  1960. 
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Dark-eyed  Junco 

(Junco  hyemalis) 


A.O.U.  No.  567.0 


RANGE:  Breeding:  Quebec,  w.  to  Alaska,  s.  to  c.  New 
England,  Georgia  (mountains),  n.  Minnesota  and  s.  Yu- 
kon. In  the  West,  s.  to  the  mountains  of  sw.  United  States. 
Winter:  Throughout  most  of  the  United  States  except  the 
Florida  peninsula  and  the  extreme  northern  parts  of 
breeding  range. 

Relative  Abundance  in  New  England:  Common  to  un- 
common. 

HABITAT:  Breeding:  Coniferous  and  mixed  forests,  forest 
edges,  (Johnston  1970)  borders  of  streams,  woodland 
clearings,  sides  of  logging  roads.  Wintering:  Areas  with 
conifers  for  night  roosting.  Fretwell  (1968)  found  that 
Juncos  preferred  open  weedy  fields  and  used  mature  de- 
ciduous and  coniferous  woods  infrequently.  Hedgerows 
and  brushy  field  borders. 

NESTING:  Egg  dates:  April  28  to  August  15,  New  York 
(Bull  1974:588).  Clutch  size:  3  to  6,  typically  4  or  5.  Incu- 
bation period:  12  to  13  days.  Nestling  period:  9  to  12 
days.  Broods  per  year:  2.  Age  at  sexual  maturity:  1  year. 
Nest  site:  Often  on  ground  under  weeds  and  grasses,  on 
slope,  under  fallen  log  or  at  base  of  tree  or  roadbank  in 
cavity  formed  by  roads.  Occasionally  nests  low  m  shrub 
or  tree. 

Home  RANGE:  27,  33,  and  17  ha  (66.7,  81 .5,  42  acres)  for 
2  flocks  (one  flock  used  2  home  ranges)  (Gottfried  and 
Franks  1975). 

FORAGING:  Major  foods:  Insects,  wild  fruits,  weed  seeds. 
Substrates:    Grasses,    leaf    litter,    weeds.    Technique: 


Range 


Permanent 
I       I  Breeding 
I       I   Winter 


Ground   gleaning.    Preferred   feeding   habitat:   Vi 
patches,  hedgerows. 


Comments:  Juncos  feed  on  the  ground  in  all  season  ■:• 
cept  when  deep  snow  forces  them  to  search  in  shrubs  i 
forbs.  Formerly  Slate-colored  Junco. 


Key  References:   Bent   1968,   Forbush   1929,   Frel 
1969. 
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apland  Longspur 

alcarius  lapponicus) 


O.U.  No.  536.0 


iGE:  Breeding:  North  of  the  tree  Une  m  Canada  and 
ilpka.  Winter:  Winters  s.  to  New  Jersey,  Colorado,  and 
.Jahfornia. 

tlATiVE  Abundance  in  New  England:  Uncommon. 

i 

! 

L;ITAT:  Wintering:  Cultivated  fields,  open  weedy 
Kdows,  beaches,  sandy  waste  places  with  sparse  ve- 
eition. 


'CiAGING:  Major  foods:  Seeds  of  weeds  and  grasses, 
ustrates:  Short  grasses,  bare  earth.  Techniques: 
71'und  gleaning.  Preferred  feeding  habitat:  Stubble 
els,  coastal  sandy  areas  where  vegetation  is  sparse. 

Dereference:  Bent  1968. 


Range 


I       I  Winter 


351 


Snow  Bunting 

(PJectrophenax  nivalis) 
A.O.U.  No.  534.0 


Range 


I       I  Win 


ter 


RANGE:  Breeding:  Arctic  regions  of  North  America,  s.  to 
n.  Quebec,  c.  Alaska.  Winter:  Central  Quebec,  w.  to  s. 
Alaska,  s.  to  Virginia  (coast),  Pennsylvania,  and  Ore- 
gon. 

Relative  Abundance  in  New  England:  Common  to  un- 
common. 

HABITAT:  Wintering:  Lake  shores,  salt  marshes,  open 
beaches,  cultivated  fields  and  windswept  grasslands. 

Foraging:  Major  foods:  Seeds  of  grasses,  weeds,  trees, 
especially  alders  and  birches.  Substrates:  Surface  of 
snow,  tips  of  weeds  and  grasses.  Technique:  Ground 
gleaning.  Preferred  feeding  habitat:  Fields,  farmyards, 
manure  piles,  ponds,  beaches,  frozen  marshes,  and 
meadows. 

Key  References:  Bent  1968,  Forbush  1929. 
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obolink 

^olichonyx  oryzivorus) 


O.U.  No.  494.0 


Range 


IGE:  Breeding:  Nova  Scotia  w.  to  British  Columbia,  s. 
ennsylvania  and  the  coast  of  s.  New  Jersey  (rarely), 
njiana,  Colorado,  and  nc.  California.  Winter:  South 
rica. 

TivE  Abundance  in  New  England:  Locally  common 

ncommon. 

L|5ITAT:  Breeding:  Hayfields,  meadows,  marshes,  fal- 
D'  fields.  May  prefer  moist  lowlands  to  uplands. 

iFciAL  Habitat  Requirements:   Large  expanses  of 

T;sland  or  forb  cover. 

lEriNG:  Egg  dates:  May  18  to  June  20,  New  York  (Bull 
91:523).  Clutch  size:  4  to  7,  typically  5  or  6.  Incubation 
leod:  13  days.  Nestling  period:  10  to  14  days.  Broods 
eyear:  1.  Age  at  sexual  maturity:  1  year.  Nest  site:  In 
le'pe  vegetation,  often  hay,  alfalfa,  clover,  or  weeds 
iSi'illy  in  a  slight  hollow  in  ground.  Occasionally  nests 
reconstructed  above  ground  in  weed  stalks. 

EUTORY  Size:  22  territories  ranged  from  2.7  to  12.1 
cite  (1.1  to  4.9  ha)  (average  6.3  acres  (2.6  ha))  mgrass- 
ank  in  Wisconsin  (Wiens  1969:35). 

SaXe  Densities:  9  territorial  males  per  80  acres  (32.4 
ia^tn  grasslands  in  Wisconsin  (Wiens  1969:53).  100 
)ai^  per  square  mile  (39  pairs/km^)  in  favorable  habitat 
nlprth  Dakota  (Stewart  and  Kantrud  1972). 


'OlivGING:  Major  foods:  Insects,  weed  and  grass  seeds; 
n  ^  w  England,  the  summer  diet  consists  of  70  to  90  per- 


cent insects  that  are  replaced  almost  entirely  by  gram  (90 
percent)  in  September  (Forbush  1929  V.  2:404).  Sub- 
strates: Grasses,  weeds.  Techniques:  Ground  and  herb 
gleaning.  Preferred  feeding  habitat:  Cultivated  gram 
fields. 

COMMENTS:  Changes  in  haying  practices  (earlier  cut- 
tings) and  the  loss  of  agricultural  land  to  development 
have  contributed  to  the  Bobolink's  decline  in  the  North- 
east. Wiens  (1969:41)  found  that  Bobolinks  m  Wisconsin 
favored  large  open  fields  with  dense  ground  vegetation. 

Key  REFERENCES:  Bent  1958,  Forbush  1929,  Wiens  1969. 
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Red-winged  Blackbird 

(Agelaius  phoeniceus) 


A.O.U.  No.  498.0 


Range 


RANGE:  Breeding:  Nova  Scotia  w.  to  Alaska,  s.  to  Florida 
and  Mexico.  Winter:  New  Jersey,  e.  Pennsylvania,  Ohio, 
w.  to  British  Columbia,  s.  to  South  America. 

Relative  Abundance  IN  New  ENGLAND:  Abundant. 

HABITAT:  Breeding:  Marshes,  swamps,  wet  meadows, 
ponds,  dry  fields.  Prefers  wetlands  with  extensive  growth 
of  cattails,  bulrushes,  sedges,  and  reeds. 

Special  Habitat  Requirements:  Sites  for  night  roostmg 

close  to  food  supply  (Bird  and  Smith  1964). 

NESTING:  Egg  dates:  April  26  to  July  9,  New  York  (Bull 
1974:526).  Clutch  size:  3  to  5,  typically  3  or  4.  Incubation 
period:  10  to  12  days.  Nestling  period:  10  to  11  days. 
Broods  per  year:  2  or  3.  Age  at  sexual  maturity:  1  or  2 
years.  Females  —  1  year,  males  ^-  probably  2  years 
(Harrison  1975:214).  Nest  height:  3  inches  to  14  feet  (7.6 
cm  to  4.3  m).  Typically  less  than  6  feet  (1.8  m).  Nest  site: 
In  almost  any  kind  of  low  herbaceous  vegetation,  shrub, 
or  low  tree.  Usually  near  or  above  water  but  may  be 
placed  in  dry  sites. 

Territory  Size:  Average  sizes  ranged  from  200  to  600  m^ 
(0.05  to  0.15  acres)  in  bulrush  with  a  little  cattail  in 
Washington  (Holm  1973).  Average  size  of  21  territories 
in  cattail  clumps  surrounded  by  grassland  was  2,512 
sguare  feet  (233  m^).  Average  size  of  22  territories  in 
main  area  of  cattail  marsh  including  central  and  periph- 
eral territories  was  10,653  square  feet  (990  m^)  (Orians 
1961).  51  marsh  territories  averaged  0.17  acre  (0.07  ha) 
(range  0.06  to  1 .  12  acres  (0.02  to  0.5  ha)),  upland  territo- 


ries averaged  0.54  acre  (0.2  ha)  (range  0.33  to  0.99 acrii 
(0.07  to  0.4  ha))  (Case  and  Hewitt  1963). 

Sample  Densities:  16  pairs  per  100  acres  (40  ha)  .i 
marsh,  II  pairs  per  100  acres  (40  ha)  in  uplands  (Ca  ; 
and  Hewitt  1963).  164  pairs  per  square  mile  (63  pair, 
km^)  in  favorable  habitat  in  North  Dakota  (Stewart  arl 
Kantrud  1972).  73  territorial  males  per  100  acres  (40  h  i 
in  cattail  marsh,  36  territorial  males  per  100  acres  (40 h  ; 
in  shrubby  field  with  stream-bordered  trees  (Stewart  ar  i 
Bobbins  1958:322). 

FORAGING:  Major  foods:  Insects,  weed  seeds,  grai:' 
Substrates:  Short  grasses,  freshly  plowed  earth.  Teci 
nique:  Ground  gleaning.  Preferred  feeding  habitcf 
Feeds  up  to  1  mile  (1 .6  km)  from  nest  site  in  cropland 
orchards,  hayfields,  and  so  on. 

COMMENTS:  The  fall  diet  consists  almost  entirely  of  wee  i 
seeds. 

Key  References:  Bent  1958,  Case  and  Hewitt  1963,  0  - 
ians 1961 . 
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[Stern  Meadowlark 

jrnella  magna) 


3.U.  No.  501.0 


E:  Breeding:  New  Brunswick,  w.  to  c.  Ontario,  s.  to 
:da  and  n.  Mexico.  Winter:  Central  New  England 
.('Mew  York,  s. 

I 

JTiVE  Abundance  in  New  England:  Uncommon. 
TAT:   Breeding:   Open  farmlands,   especially  pas- 
,  hayfields  and  grassy  meadows.  They  may  use  ar- 
s^ith  widely  scattered  shrubs  and  may  favor  moist 
wmds. 

'E!AL  Habitat  Requirements:  Grasslands,  elevated 
Kng  perches. 

iSfNG:  Egg  dates:  May  9  to  August  4,  New  York  (Bull 
i7i!524).  Clutch  size:  2  to  6,  typically  3  to  5.  Incubation 
ir'd:  13  to  15  days.  Nestling  period:  10  to  12  days, 
'ois  per  year:  2.  Age  at  sexual  maturity:  1  year.  Nest 
eDn  ground  in  a  natural  depression  or  one  scraped 
'  finale,  sometimes  partially  or  entirely  roofed  by  nest 
at^ials  and  adjacent  vegetation.  Prefers  to  nest  m 
iv>-  10  to  20  inches  (25  to  50  cm)  high. 

!R {TORY  SIZE:  3  to  15  acres  (1 .2  to  6. 1  ha)  m  moist  low- 
nC|  in  Wisconsin  (Lanyon  1957).  18  territories  ranged 
3ni4.3  to  7.9  acres  (1.7  to  3.2  ha)  (average  5.8  acres 
.3a))  in  grasslands  in  Wisconsin  (Wiens  1969:35). 


Range 


I       I  Permanent 
I       I  Breeding 


Home  Range:  2.8  acres  ( 1 . 1  ha)  m  a  field  of  brome  grass 
in  Kansas  (Fitch  1958). 

Sample  Densities:  20.9  nests  per  100  acres  (40  ha)  m  pas- 
ture, 12.6  nests  per  100  acres  (40  ha)  in  hayfield  in  Illi- 
nois. Ungrazed  pasture  had  more  nests  than  grazed  pas- 
ture (Roseberry  and  Klimstra  1970).  12  territorial  males 
per  80  acres  (32.4  ha)  in  grasslands  m  Wisconsin  (Wiens 
1969:53). 

FORAGING:  Major  foods:  Insects,  especiallly  beetles  and 
grasshoppers,  weed  seeds,  grass  seeds,  waste  gram 
seed.  Substrates:  Grasses  and  weeds.  Technigues: 
Grass  and  ground  gleaning. 

Comments:  Winter  food  consists  almost  entirely  of  weed 
and  grass  seeds  and  waste  grains.  Wiens  (1969:41)  found 
that  meadowlarks  in  Wisconsin  favored  large  open 
fields. 

Key  REFERENCES:  Bent  1958,  Lanyon  1957,  Roseberry 
and  Klimstra  1970. 
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Rusty  Blackbird 

(Euphagus  carolinas) 


A.O.U.  No.  509.0 


Range 


I       I  Breeding 
I       I  Winter 


RANGE:  Breeding:  Northern  Quebec  and  s.  Canadian 
Provinces,  w.  to  Alaska,  s.  to  n.  New  England  and  the 
Adirondack  Mountains  of  New  York.  Winter:  Southern 
New  England,  s.  to  Florida,  Ohio  River  Valley,  w.  to  Col- 
orado, 8.  to  Texas. 

Relative  Abundance  IN  New  ENGLAND:  Common  (north- 
ern Maine)  to  uncommon  (northern  Vermont)  during 
breeding  season.  Rare  and  local  (Connecticut,  se.  Mas- 
sachusetts) in  winter;  more  common  southward. 

HABITAT:  Breeding:  Wooded  swamps,  tree- bordered 
marshes,  beaver  ponds,  muskegs,  boreal  bogs  and 
stream  borders  with  alder  and  willow  thickets,  wooded 
islands  in  lakes.  Rarely  seen  in  fields  with  other  black- 
birds. Wintering:  Wooded  swamps. 

NESTING:  Egg  dates:  May  7  to  June  15,  New  York  (Bull 
1974:533).  Clutch  size:  4  to  5,  typically  4  or  5.  Incubation 
period:  14  days.  Nestling  period:  About  13  days.  Broods 
per  year:  1 .  Age  at  sexual  maturity:  1  year.  Nest  height:  2 
to 20  feet  (0.6  to  6.1m),  typically  less  than  10  feet  (3.0  m). 
Nest  site:  Solitary  nester.  Nest  is  often  in  dense  foliage  of 
young  conifers,  especially  balsam  and  spruce.  Also 
builds  in  deciduous  shrubs  in  marshes  such  as  sweet  gale 
andbuttonbush. 

Territory  Size:  Breeding  territories  are  sometimes 
large.  Nests  may  be  0.5  mile  (0.8  km)  or  more  apart 
(Harrison  1975:217). 


FORAGING:  Major  foods:  Insects,  seeds  of  weeds,  i 
wild  fruits  from  the  remainder.  Technigue:  G 
gleaning.  Preferred  feeding  habitat:  Open  areas, 
edges  of  northern  ponds  and  streams. 

Comments:  The  stomach  contents  of  132  birds  tc 
all  months  of  the  year  except  June  and  July  contai 
percent  animal  and  47  percent  vegetable  matter  ( 
Bent  1958:288). 

Key  REFERENCES:  Bent  1958,  Kennard  1920. 


•  ans 
ind- 
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IJommon  Crackle 

'Quiscalus  quiscuh) 


:\.0.U.  No.  511.0 


\UGE:  Breeding;  Newfoundland,  w.  to  the  s.  Canadian 
Dckies,  s.  to  Florida,  the  Gulf  Coast  and  Texas.  Winter: 
oastal  sections  of  s.  New  England  s.  Ohio  River  Valley 
id  Kansas,  s. 

LATivE  Abundance  in  New  England:  Abundant  m 

'eeding  season.  Uncommon  in  winter. 

BITAT:    Breeding:     Farmlands,     suburbs,     marshes, 
amps,   meadows   at   low  elevations.    Uncommon   in 
jpuntains.  Wintering:  Agricultural  areas  with  or  with- 
,t  open  water  and  with  some  bare  ground. 

STING:  Egg  dates:  April  12  to  June  4,  New  York  (Bull 
74:536).  Clutch  size:  3  to  6,  typically  5.  Incubation 
|riod:  11  to  12  days.  Nestling  period:  About  18  to  20 
ys.  Broods  per  year:  Probably  1.  Nest  height:  1  to  60 
t  (0.3  to  18.3  m).  Typically  10  to  20  feet  (3.0  to  6. 1  m). 
st  site:  Solitary  or  colonial  nesters.  Usually  nests  m 
|all  colonies  of  20  to  30  pairs.  Prefers  conifers  but  uses 
(jciduous  trees  and  shrubs.  Less  frequently  nests  in  cav- 
es, rock  ledges,  or  cattails. 

miTORY  SIZE:  Both  male  and  female  defend  a  small 
3p  surrounding  nest  (Ficken  1963). 

riiME  Range:  Crackles  range  a  mile  or  more  from  the 
r.Jtsite. 


viPLE  Densities:  92  pairs  per  square  mile  (35  pairs/ 
in  favorable  habitat  m  North  Dakota  (Stewart  and 
K:itrudl972). 


Range 


[       I  Permanent 
I       I  Breeding 


Foraging:  Major  foods:  Ground-dwelling  insects, 
fruits,  mast,  waste  grains,  small  quantities  of  fish,  crusta- 
ceans, amphibians,  nesting  birds  and  eggs.  Substrates: 
Mud,  cultivated  earth,  short  grasses.  Techniques: 
Ground  gleaning,  probing.  Preferred  feeding  habitat: 
Open  fields,  shores  of  ponds,  lawns. 

Comments:  Birds  are  highly  gregarious  m  all  seasons. 
Ornamental  evergreens  are  commonly  used  for  nesting. 
Maxwell  and  others  (1976)  found  24  percent  of  2,601 
nests  located  in  redcedar.  Records  of  Grackles  using 
cavities  and  birdhouses  indicates  an  ability  to  utilize 
marginal  habitats. 

Key  References:  Bent  1958,  Maxwell  and  Putnam  1972, 
Peterson  and  Young  1950. 


357 


Brown-headed  Cowbird 

(MoJothrus  ater) 


A.O.U.  No.  495.0 


RANGE:  Breeding:  Nova  Scotia,  w.  to  British  Columbia, 
s.  to  Virginia,  Louisiana  and  Mexico.  Winter:  Coastal 
sections  of  Massachusetts,  s.  to  c.  Florida.  Ohio  River 
Valley,  w.  to  n.  California,  s.  to  Mexico. 

Relative  Abundance  in  New  England:  Common. 

HABITAT:  Breeding:  Open  coniferous  and  deciduous 
woodlands,  forest  edges,  agricultural  land,  suburban  ar- 
eas. Wintering:  Agricultural  lands,  feeding  stations. 

NESTING:  Egg  dates:  April  23  to  July  31 ,  New  York  (Bull 
1974:539).  Clutch  size:  1  to  6,  typically  3  (usually  lays 
only  one  egg  per  nest).  Broods  per  year:  3  or  4.  Age  at 
sexual  maturity:  1  year.  Nest  height:  To  80  feet  (24.3  m). 
Nest  site:  Parasitic  —  builds  no  nest.  Lays  eggs  in  nests  of 
other  birds  (214  species  of  which  121  have  raised  young 
cowbirds  successfully).  Song  Sparrows  and  Yellow  War- 
blers are  most  common  hosts  (Harrison  1975). 

Territory  Size:  Apparently  does  not  defend  an  area  but 
has  a  fixed  breeding  area  in  which  female  lays  eggs 
(Friedmann  1929). 

Home  Range:  About  20  to  30  acres  (8.1  to  12.1  ha)  in 
floodplain  habitat  (open  weedy  fields  with  scattered 
trees)  in  Ohio  (Nice  1937:154). 

Sample  Densities:  152  pairs  per  sguare  mile  (59  pairs/ 
km^)  in  favorable  habitat  m  North  Dakota  (Stewart  and 
Kantrud  1972). 


Range 


I       I  Permanent 
I       I  Breeding 


FORAGING:    Major    foods:    Seeds    of    weeds,    gr 
grains,  insects.   Substrates:   Short  grasses,  soft 
weeds.  Technigue:  Ground  gleaning.  Preferred  fe 
habitat:  Grain  fields,  pastures  where  they  otter 
among  cattle. 

COMMENTS:  The  female  lays  an  average  of  10  to  K 
during  the  breeding  season  (range  1  to  15)  (Payne 
Birds  are  often  seen  feeding  in  mixed  flocks  with 
wings  or  Common  Crackles.  Both  sexes  may  flock 
seasons. 


les, 
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Key  References: 
1965. 


Friedmann   1929,   Nice   1937, 
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)rchard  Oriole 

'cterus  spurius) 


,,0.U.  No.  506.0 


Range 


kNGE:  Breeding:  Eastern  Massachusetts,  w.  to  North 
likota,  s.  to  the  Gulf  States.  Winter:  Mexico  and  n. 
ijuth  America. 

liATiVE  Abundance  in  New  England:  Uncommon  to 

i-re. 


COMMENTS:  Migrates  south  early  (July-August).  Sto- 
machs of  1 1  birds  taken  in  May  and  June  in  Maryland 
contained  91  percent  animal  and  9  percent  vegetable 
material  (Judd  1902  m  Bent  1958:200). 

Key  REFERENCES:  Bent  1958,  Dennis  1948. 


I^BITAT:  Breeding:  Orchards,  woodland  margins  and 
den  woodlands  (avoids  dense  forest),  shade  trees  along 
c^ntry  roads  and  in  suburbs.  Prefers  open,  cultivated 
liifds  near  human  dwellings.  Favors  low  elevations. 

WBTING:  Egg  dates:  May  18  to  June  22,  New  York  (Bull 
lM:530).  Clutch  size:  3  to  7,  typically  4  or  5.  Incubation 
piod:  12  to  14  days.  Nestling  period:  11  to  14  days. 
E)ods  per  year:  1.  Age  at  sexual  maturity:  1  year.  Nest 
hight:  4  to  70  feet  ( 1 .2  to  21 .3  m).  Typically  10  to  20  feet 
(-p  to  6.1  m).  Nest  site:  Nest  is  suspended  between  two 
hjizontally  forked  branches  of  a  tree  or  shrub  and  is 
wjl  concealed  by  dense  foliage. 

S:4PLE  DENSITIES:  Maryland  —  29  territorial  males  per 
K  acres  (40  ha)  in  farmyards.  15  territorial  males  per 
acres  (40  ha)  in  suburban  residential  area.  10  territo- 
males  per  100  acres  (40  ha)  in  shrubby  field  with 
am-bordered  trees  (Stewart  and  Robbms  1958:323). 


F^iAGING:  Major  foods:  Insects  represent  more  than  90 
P^^ent  of  diet,  wild  fruits  form  the  remainder.  Sub- 
st:jte:  Leaf  surfaces.  Technigue:  Leaf  gleaning. 
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Northern  Oriole 

(Icterus  galbulo) 


A.O.U.  No.  507.0 


RANGE:  Breeding:  Nova  Scotia,  w.  to  British  Columbia, 
s.  to  Georgia,  Mexico  and  s.  California.  Winter:  Mexico 
to  n.  South  America. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Breeding:  Suburban  shade  trees  of  lawns  and 
roadsides,  groves,  orchards,  parks,  deciduous  wood- 
land edges  and  along  streams  and  lakes.  Wintering:  Lo- 
cally at  feeding  stations  where  fruits  and  suet  are  pro- 
vided. 


Special  Habitat  Requirements: 

prefers  elms. 


Tall  deciduous  trees, 


Nesting:  Egg  dates:  May  15  to  June  13,  New  York  (Bull 
1974:530).  Clutch  size:  4  to  6,  typically  4  or  5.  Incubation 
period:  12  to  14  days.  Nestling  period:  11  to  14  days. 
Broods  per  year:  1.  Age  at  sexual  maturity:  1  year.  Nest 
height:  6  to  60  feet  ( 1 .8  to  18.3  m).  Typically  25  to  30  feet 
(7.6to9.1  m).  Nest  site:  Usually  high  in  a  deciduous  tree, 
often  elm  maple,  willow,  or  apple.  Nest  is  deeply  pen- 
dant and  is  usually  attached  by  its  rim  to  tip  of  drooping 
branch.  Nests  in  maples  —  shallow  basket  placed  toward 
top-center  of  crown. 

Sample  Densities:  20  pairs  per  sguare  mile  (8  pairs/km^) 
in  favorable  habitat  in  North  Dakota  (Stewart  and  Kan- 
trud  1972).  10  territorial  males  per  100  acres  (40  ha)  in 
shrubby  field  with  stream-bordered  trees  in  Maryland 
(Stewart  and  Robbins  1958:324). 


Range 


FORAGING:  Major  foods:  Insects,  fruit.  Substrates:^ 
and  twig  surfaces.  Technigues:  Foliage  and  twig  g 
ing. 


COMMENTS:  The  diet  is  mainly  animal  material  (83  Isr- 
cent)  and  is  supplemented  by  lesser  amounts  of  ve  Jta- 
ble  material  (17  percent),  mostly  fruits  (Foiqsh 
1913:226).  Formerly  Baltimore  Oriole. 


Key  REFERENCES:  Bent  1958,  Forbush  1929. 
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ine  Grosbeak 

^inicola  enucleator) 


O.U.  No.  515.0 


Range 


FnGE:  Breeding:  Boreal  forests  of  Canada,  s.  to  Nova 
3tia,  n.  New  England,  Manitoba,  and  the  Rocky  Moun- 
s.  Winter:  Wanders  s.  irregularly  to  Maryland,  In- 
clna,  and  Nebraska. 

Flative  Abundance  in  New  England:  Uncommon  and 
iKgular. 

HBITAT:  Breeding:  Northern  spruce-fir  forests,  typi- 
ciy  at  high  elevations,  usually  at  edge  of  open  area  m 
fc^st  or  along  forest  border.  Wintering:  May  remain  m 
bjeding  areas  or  move  south  to  open  cedar-strewn  hill- 
sifes,  residential  areas  with  feeders,  orchards,  street 
trk 

SIcIAL  Habitat  REQUIREMENTS:  Coniferous  forests. 

N|tinG:  Clutch  size:  2  to  5,  typically  4.  Incubation  per- 
icj  13  to  14  days.  Broods  per  year:  1.  Age  at  sexual 
miurity:  1  year.  Nest  site:  Low  in  coniferous  tree  (often 
SRpce)  or  shrub. 

F(|AGING:  Major  foods:  Buds,  seeds,  some  insects  in 
sting  and  summer.  Substrates:  Ground,  branches. 
Tahniques:  Ground  gleaning,  budding. 

O^MENTS:  Winter  diet:  99.1  percent  vegetable,  0.9 
P€ :ent  animal  (365  stomachs) .  Summer  diet :  84  percent 
veetable,  16  percent  animal  (29  stomachs)  (Gabrielson 
ISiinBent  1968:330). 


Ki 


References:  Bent  1968,  Hamson  1975. 
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Purple  Finch 

(Carpodacus  purpureas) 


A.O.U.  No.  517.0 


RANGE:  Breeding:  Newfoundland,  w.  to  British  Colum- 
bia, s.  to  the  mountains  of  Maryland,  Illinois,  and  the 
mountains  of  California.  Winter:  Northern  New  En- 
gland, w.  to  Wisconsin,  s.  to  Georgia  and  Texas,  British 
Columbia,  s.  to  s.  California  and  Arizona. 

Relative  Abundance   in   New   England:    Common 

(Maine)  to  uncommon  (s.  Connecticut). 

Habitat:  Breeding:  Edges  of  coniferous  forests,  ever- 
green plantations,  ornamental  conifers  in  residential  ar- 
eas, parks,  open  mixed  woodlands.  Wintering:  Largely 
deciduous  woodlands.  Common  at  feeding  stations. 

Special  Habitat  Requirements:  Coniferous  trees. 

NESTING:  Egg  dates:  May  13  to  July  16,  New  York  (Bull 
1974:556).  Clutch  size:  3  to  6,  typically  4  or  5.  Incubation 
period:  13  days.  Broods  per  year:  1  or  2.  Nest  height:  5  to 
60  feet  (1 .5  to  18.3  m).  Nest  site:  Typically  on  horizontal 
branch  of  a  conifer  (commonly  spruce),  often  near  top  of 
tree. 

FORAGING:  Major  foods:  Over  70  percent  vegetable  mat- 
ter, especially  seeds  of  conifers,  weeds  and  grasses, 
buds,  fruits.  Also  takes  insects,  spiders,  and  other  small 
invertebrates.  Substrates:  Branches.  Technigue: 
Branch  gleaning. 


Range 


Permanent 
r      1  Breeding 


COMMENTS:   Ornamental   conifers  and   Christmas  t 
plantations  have  influenced  the  southward  range  exp-i 
sion  of  this  species  (Harrison  1975:230). 

Key  REFERENCES:  Bent  1968,  Pough  1949. 
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ouse  Finch 

'arpodacus  mexicanus) 


O.U.  No.  519.0 


Range 


FngE:  Breeding:   Introduced  to  New  York  City  and 
'ead  to  c.  New  England,  Pennsylvania,  New  jersey, 

Njryland,  and  Delaware.  The  western  (native)  range  ex- 

hids  from  British  Columbia  to  s.  Mexico.  Winter:  Same 

abreeding  range. 
\ 

Plative  Abundance   in  New   England:    Common 

(iireading  rapidly  northward  throughout  New  En- 
c:)nd). 

HBITAT:  Breedmg:  Rural,  suburban  and  urban  yards, 
Cji'  parks,  farms,  open  woods.  Wintering:  Same  as 
blading  habitat. 

S'lciAL  Habitat  Requirements:  Birds  may  reguire  open 
giund  with  low  seed-producing  plants  and  fruits  and 
biries  during  part  of  year  (Elliott  and  Arbib  1953). 

! 
NOTING:  Egg  dates:  April  1 1  to  July  20,  New  York  (Bull 
h  4:560).  Clutch  size:  2  to  6,  typically  4  or  5.  Incubation 
puod:  12  to  16  days.  Nestling  period:  Average  15  days, 
r^ge  11  to  19  days  (Evenden  1957).  Broods  per  year:  2 
orhore.  Age  at  sexual  maturity:  1  year.  Nest  height:  3  to 
2C|eet  (0.9  to  6.1  m).  Nest  site:  Uses  a  variety  of  sites 
iniuding  buildings,  ledges,  tree  cavities,  bird  houses, 
vips  (especially  ivy)  on  buildings.  In  the  Eastern  United 
Stjes,  birds  seem  to  be  associated  with  conifers,  espe- 
Cilly  cultivated  varieties  such  as  arbor-vitae  and  hedges 
(Eiott  and  Arbib  1953). 

Fc AGING:  Major  foods:  Weed  seeds,  wild  and  culti- 
vad  fruit,  insects.  Substrates:  Weeds  and  grasses. 
Tebnique:  Ground  gleaning. 


Comments:  The  House  Finch  was  introduced  to  the 
Northeast  in  the  1940's  (New  York  City  area)  from  Cali- 
fornia by  illegal  pet  trade.  Its  range  has  expanded  to  in- 
clude much  of  the  Northeast.  About  97  percent  of  diet  of 
1 ,206  stomachs  was  vegetable  matter  (Beal  1907  m  Bent 
1968:306). 

Key  References:  Bent  1968,  Elliott  and  Arbib  1953, 
Evenden  1957,  Harrison  1975. 
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Red  Crossbill 

{Loxia  curvirostra) 


A.O.U.  No.  521.0 


Range 


RANGE:  Breeding:  Newfoundland,  w.  to  Alas  '.a,  s.  to  n. 
New  England,  n.  Georgia  (mountains),  Minnesota  and 
the  western  mountains  s.  to  Central  America.  Winter: 
South  to  the  Gulf  Coast  (irregularly). 

Relative  Abundance  in  New  England:  Locally  common 

(Maine  —  coastal  islands)  to  rare  (inland). 

Habitat:  Breeding:  Coniferous  forests  from  wooded  ma- 
rine islands  to  mountain  tops.  Wintering:  Coniferous 
woods. 

Special  Habitat  Requirements:  Coniferous  trees. 

NESTING:  Egg  dates:  March  30  to  April  30,  New  York 
(Bull  1974:566).  Clutch  size:  3  to  5,  typically  4.  Incuba- 
tion period:  12  to  14  days.  Nestling  period:  15  to  17  days. 
Broods  per  year:  1.  Age  at  sexual  rnaturity:  1  year.  Nest 
height:  5  to  80  feet  (1 .5  to  24.4  m).  Typically  10  to  40  feet 
(3.0  to  12.2  m).  Nest  site:  On  horizontal  branch  of  coni- 
fer, usually  hidden  in  a  tuft  of  needles,  well  out  from 
trunk. 

Territory  Size:  Defends  a  small  area  around  the  nest 
(Lawrence  1949). 

FORAGING:  Major  foods:  Seeds  of  conifers,  hardwoods, 
and  annual  weeds;  buds,  wild  fruits.  Substrates:  Tips  of 
branches  of  trees,  ground,  bunches  of  conifer  needles. 
Technigues:  Branch,  twig,  cone,  and  foliage  gleaning. 


Comments:  Crossbills  are  attracted  to  highways  in  w 
ter  by  road  salt.  Breeding  periods  are  irregular  v 
nesting  reported  in  all  months  of  the  year;  may  be  g 
erned  by  food  supply. 

Key  References:  Bent  1968,  Gnscom  1937,  Lawrer:| 
1949.  ! 


I 
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Vhite-winged  Crossbill 


.oxia  leucoptera) 


.O.U.  No.  522.0 


llNGE:  Breeding:  Coniferous  forests  of  Canada,  s.  to  n. 
;w  England,  Minnesota,  and    British  Columbia.  Win- 
:  Irregularly  s.  to  North  Carolina,  Illinois,  and  n.  Ore- 
(jin. 

Ilative  Abundance  in  New  England:  Uncommon. 


Range 


liBITAT:  Breeding:  Coniferous  forests.  Wintering:  Co- 
rerous  forests. 


taAL  Habitat  Requirements:  Coniferous  forests. 


jSTING:  Clutch  size:  2  to  5.  Nest  site:  Horizontal  limb  of 
siruce.  Nest  heights  vary  considerably  with  some  re- 
prted  in  low  spruce  shrubs  and  others  at  tops  of  70-foot 
(; -m)  trees.  Reportedly  nests  in  pines  and  other  coni- 
f«s,  though  less  freguently. 

FlRAGING:  Major  foods:  Seeds  of  conifers,  hardwood 
tiss  especially  birch  and  alder;  weed  seeds,  fruits, 
S;^ll  amounts  of  insects.  Substrates:  Branches  of  ever- 
g^ens,  clumps  of  needles.  Technigues:  Extracting 
s«ds  from  conifer  cones. 

I 

CJMMENTS:  Breeding  is  erratic  with  nesting  reported 
fr'm  January  to  December.  Breeding  habits  are  little 
k:)wn. 

Kir  Reference:  Bent  1968. 
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Common  Redpoll 

( Carduelis  flammea) 
A.O.U.  No.  528.0 


fl 


Range 


f 


RANGE:  Breeding:  Southern  Newfoundland,  w.  to  n. 
British  Columbia.  Winter:  Wanders  s.  to  North  Caro- 
lina, Colorado  and  n.  California. 

Relative  Abundance  in  New  England:  Uncommon  and 

irregular. 

HABITAT:  Wintering:  Near  alders  and  birches,  the  seeds 
of  which  are  an  important  winter  staple.  Snow-covered 
weedy  fields. 

FORAGING:  Major  foods:  Seeds  of  weeds,  grasses,  coni- 
fers, birches,  and  alders.  Substrate:  Ground.  Tech- 
niques: Ground  gleaning,  opening  seed  heads. 

Key  REFERENCE:  Bent  1968. 


H  :k 
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lary  Redpoll 

rduelis  hornemanni) 


).U.  No.  527.0 


Range 


Irregular  winter  range 


L3E:  Breeding:  Northern  Alaska  to  n.  Quebec.  Wm- 
"  rregularly  s.  to  n.  border  states. 

LTivE  Abundance  in  New  England:  Rare. 

\'TAT:    Old    fields,    pastures,    and    birch    or    alder 

'Jips. 


)|GING:  Major  foods:  Seeds  of  birches,  alders  and 
cnon  grasses.  Substrates:  Ground.  Techniques: 
rcind  gleaning,  opening  seed  heads. 

SliEFERENCE:  Forbush  1929. 
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Pine  Siskin 

( Car  duel  is  pin  us) 


A.O.U.  No.  533.0 


Range 


RANGE:  Breeding:  Quebec,  west  to  Alaska,  south  to  n. 
New  England,  North  CaroUna  (mountains).  Occurs 
rarely  and  erratically  in  n.  Pennsylvania,  s.  New  York 
and  s.  New  England.  Winter:  Breeding  range  south  to 
Florida,  the  Gulf  States  and  Mexico. 

Relative  Abundance  in  New  England:  Uncommon  m 

breeding  season.  Abundant  to  rare  (very  irregular)  m 
winter. 

HABITAT:  Breeding:  Coniferous  forests,  natural  conifer 
stands  or  evergreen  plantations,  alder  thickets,  weed 
patches  adjacent  to  forests. 

Special  Habitat  Requirements:  Conifers. 

NESTING:  Egg  dates:  April  25  to  May  25,  New  York  (Bull 
1974:564).  Clutch  size:  2  to  6,  typically  3  or  4.  Incubation 
period:  13  days.  Nestling  period:  About  15  days.  Age  at 
sexual  maturity:  1  year.  Nest  height:  6  to  35  feet  (1.8  to 
10.7  m).  Typically  20  feet  (6. 1  m).  Nest  site:  Usually  nests 
in  loose  colonies.  Nest  is  usually  on  a  horizontal  branch 
of  a  conifer  and  well  out  from  the  trunk.  Nests  exclusively 
in  conifers. 

Territory  Size:  Small  area  3  to  6  feet  (0.9  to  1.8  m)  m 
diameter  surrounding  nest  (Weaver  and  West  1943). 

FORAGING:  Major  foods:  Summer  —  Insects,  buds, 
seeds,  tender  leaves.  Winter  —  Seeds  of  annual  weeds, 
conifers,  birches,  and  alders.  Substrates:  Ground, 
cone-bearing  branches,  especially  in  tops  of  trees.  Tech- 
nigues:  Ground  gleaning,  opening  seed  heads. 


COMMENTS:  Siskins  usually  breed  at  elevations  of  3,  |) 
feet  (914  m)  or  more  m  New  York,  Vermont,  and  I'l'W' 
Hampshire;  lower  in  Maine.  Birds  feed  in  flocks  ir  I 
seasons  of  the  year.  Numbers  seem  to  fluctuate  with  c  v 
crops. 


Key  REFERENCES:  Bent  1968,  Rodgers 
West  1943. 


937,  Weaver 


1 
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lerican  Goldfinch 

-duelis  tristis) 


).U.  No.  529.0 


Range 


^^1  Permanent 
I      1  Breeding 


E:  Breeding:  Newfoundland,  w.  to  British  Colum- 
.  to  Georgia,  Colorado,  and  s.  California.  Winter: 
ral  Maine,  s.  to  Florida,  the  Gulf  States  and  Mexico. 

I TiVE  Abundance  in  New  England:  Common. 

1 

LITAT:  Breeding:  Open  weedy  fields,  pastures  with 
j';red  trees  near  villages  and  farms,  forest  edges, 
e;swamps.  Wintering:  Woodlands. 

eIal  Habitat  Requirements:  Open  weedy  fields, 

itlred  woody  grov/th  for  nesting. 

iS'^G:  Egg  dates:  July  3  to  September  16,  New  York 
u/1 974:563).  Clutch  size:  4  to  6,  typically  5.  Incuba- 
niieriod:  12  to  14  days.  Nestling  period:  11  to  15  days. 
oci|s  per  year:  1  or  2.  Age  at  sexual  maturity:  1  year, 
isfieight:  1  to  90  feet  (0.3  to  27.4  m).  Typically  4  to  40 
3t  ,.2to  12.2  m).  Nest  site:  Usually  in  a  fork  formed  by 
)r  upright  branches  or  on  a  horizontal  limb  of  a  tree. 

ij 
RRORY  SIZE:  Goldfinches  do  not  always  show  strong 
"rilrial  behavior  (Nickell    1951).   Average  territory 
:e  \,  38  pairs  was  an  area  95  feet  (20  m)  in  diameter  m  a 
y  r^rsh  in  Wisconsin  (Stokes  1950). 

MjE  DENSITIES:  38  pairs  per  6.4  acres  (2.6  ha)  of  dry 
srsjin  Wisconsin  (Stokes  1950).  40  pairs  per  square 
lie  i5  pairs  per  km2)  in  favorable  habitat  in  North  Da- 
'ta  jtewart  and  Kantrud  1972).  21  territorial  males  per 
'0  eras  (40  ha)  in  shrubby  field  with  stream-bordered 
ses  1  Maryland  (Stewart  and  Bobbins  1958:345). 


FORAGING:  Major  foods:  Insects,  buds,  succulent  vege- 
tation (in  summer);  seeds  of  weeds,  birches,  alders,  con- 
ifers (m  winter).  Substrates:  Tips  of  weed  stalks,  fruit- 
bearing  branches  of  trees  and  shrubs.  Techniques: 
Ground,  shrub  and  leaf  gleaning,  breaking  open  seed 
heads.  Preferred  feeding  habitat:  Feeding  areas  may  be 
a  mile  or  more  from  nest  site  (Drum  1939). 

COMMENTS:  Late  nesting  coincides  with  seed  production 
of  thistles.  The  Canada  thistle  and  dandelion  are  impor- 
tant for  food  and  nesting  material  (Nickell  1951). 


KEY  REFERENCES:  Bent  1968,  Nickell  1951, 
Walkinshaw  1938a,  1939a. 


Stokes  1950, 
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Evening  Grosbeak 

(Coccothraustes  vespertinus) 


A.O.U.  No.  514.0 


Range 


Permanent 


Winter 


RANGE:  Breeding:  Nova  Scotia,  w.  to  British  Columbia, 
s.  to  n.  New  England,  Minnesota,  Mexico  (mountains), 
and  California.  Winter:  Breeding  range  s.  to  South  Car- 
olina, Texas,  and  California. 

Relative  Abundance   in   New   England:    Common 

(Maine)  to  uncommon  (Berkshire  Hills)  m  breeding  sea- 
son. Irregularly  common  in  winter. 

HABITAT:  Breeding:  Coniferous  forests.  Wintering:  Co- 
niferous and  deciduous  woodlands. 

Special  Habitat  Requirements:  Coniferous  forests. 

NESTING:  Egg  dates:  May  19  to  June  4,  New  York  (Bull 
1974:553).  Clutch  size:  2  to  5,  typically  3  or  4.  Broods  per 
year:  Possibly  2  (Bull  1974:553).  Nest  height:  20  to  60  feet 
(6.1  to  18.3  m).  Nest  site:  Usually  in  a  conifer,  occasion- 
ally in  a  deciduous  tree. 

FORAGING:  Major  foods:  Buds,  fruits,  seeds,  insects. 
Substrates:  Branches  of  trees.  Techniques:  Branch 
gleaning,  budding. 

COMMENTS:  Evening  Grosbeaks  feed  extensively  on 
spruce  budworm  during  outbreaks  in  the  northern  for- 
ests. In  winter  they  often  invade  feeding  stations  in  large 
flocks  to  feed  on  sunflower  seeds.  Breeding  habits  are 
little  known. 

Key  REFERENCES:  Belknap  1973,  Bent  1968,  Parks  and 
Parks  1963. 
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)use  Sparrow 

sser  domesticus) 


3.U.  No.  688.2 


Range 


!^GE:   Breeding:    Throughout   inhabited  portions  of 
ed  States  n.  to  c.  Canada.  Winter:  Same. 

E\TiVE  Abundance  in  New  England:  Abundant. 

AtaT:  Breeding:  Villages,  farms,  cities,  parks, 
viids  heavily  forested  areas.  Wintering:  Same  as 
relding  habitat. 

E,';iNG:  Egg  dates:  March  23  to  July  16,  New  York  (Bull 
r.i:542).  Clutch  size:  3  to  7,  typically  5.  Incubation 
siipd:  12  to  13  days.  Nestling  period:  13  to  18  days, 
reds  per  year:  2  or  3.  Age  at  sexual  maturity:  1  year. 
e;;height:  10  to  50  feet  (3.0  to  15.2  m).  Nest  site:  Cavi- 
2S  crevices  in  buildings,  trees,  billboards,  bird 
Subs,  cupolas,  rafters,  dense  ivy  on  buildings. 

EHTORY  SIZE:  Defense  is  limited  to  the  nest  site. 

AKiLE  DENSITIES:  C.  A.  North  (1972)  had  3.4  breeding 
ail  per  acre  (0.4  ha)  on  his  160-acre  (64.8-ha)  study 
rec  80  pairs  per  square  mile  (30  pairs/km^)  in  favorable 

ahst  in  North  Dakota  (Stewart  and  Kantrud  1972). 

J 

OPpiNG:  Major  foods:  Insects,  vegetables,  fruits  and 
3ec;  (summer),  weed  seeds  and  waste  grains  (winter), 
arlige.  Substrates:  Sparsely  vegetated  or  bare  earth, 
avthent.  Techniques:  Hopping  and  gleaning  food 
"onground.  Preferred  feeding  habitat:  City  parks,  resi- 
entftl  areas,  waste  grain  fields. 


COMMENTS:  Birds  are  gregarious  when  feeding  and 
roosting.  The  House  Sparrow  competes  successfully  for 
nesting  cavities  and  often  usurps  them  from  more  desir- 
able species  of  birds.  A  pair  that  has  bred  usually  keeps 
the  same  nest  site  for  life.  Exceptions  occur  where  sites 
are  plentiful. 


Key  REFERENCES: 
Weaver  1942. 


North    1972,    Summers-Smith    1958, 
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Mammals 

This  section  provides  information  on  the  life  history, 
distribution,  and  habitat  associations  of  terrestrial  mam- 
mals in  New  England.  Nomenclature  follows  the  Bevised 
checklist  of  North  American  mammals  north  ol  Mexico, 
1982  (Jones  et  al.  1982).  This  checklist  is  the  standard 
reference  used  by  the  American  Society  of  Mammalo- 
gists.  Species  are  arranged  in  phylogenetic  order 

We  have  included  the  mountain  lion  {Felis  con- 
color),  which  many  consider  to  be  extirpated  from  the 
Northeastern  United  States  and  adjacent  Canada;  how- 
ever, many  unconfirmed  sightings  and  one  confirmed 


track  cast  (R.  Downing,  personal  communication)   / 
rant  its  inclusion  here.  We  have  omitted  the  beach 
(Microtus  breweri)  which  only  inhabits  Muskeget  IsL  i, 
Massachusetts. 

The  relationships  of  New  England  mammals  to  fc 
habitats  are  not  understood  as  well  as  those  of  birds.  l' 
some  species,  life  history  and  distribution  data  are 
ing,  particularly  for  bats  and  shrews.  For  such  spec 
this  compilation  must  be  regarded  as  a  starting  p(i. 
From  a  habitat  structure  or  classification  standp{ii', 
mammals  have  not  been  studied  as  thoroughly  as  1  in 
birds. 
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>cies  List 


'larsupialia 
Didelphidae 
Virginia  Opossum  {Didelphis  virginiana) 


.400 


isectivora 
Soricidae 

Masked  Shrew  {Sorex  cinereus)   401 

Water  Shrew  {Sorex  pal ustris)    402 

Smokey  Shrew  {Sorex  lumeus)    403 

Long-tailed  Shrew  {Sorex  dispar) 404 

Pygmy  Shrew  {Sorex  hoyi)    405 

Short-tailed  Shrew  (57ar;na  breWcauc/a)  ....406 
Least  Shrew  {Cryptotis parva) 407 

Talpidae 
Hairy-tailed  Mole  (Parasca/opsiDreweri)  .  .  .  .408 

Eastern  Mole  {ScaJopus  aquaticus)     409 

Star-nosed  Mole  {CondyJura  cristata)    410 


hiroptera 

Vespertilionidae 

Little  Brown  Myotis  {Myotis  lucifugus) 411 

Keen's  Myotis  {Myotis  keenii)    412 

Indiana  Myotis  {Myotis  sodalis) 413 

Small-footed  Myotis  {Myotis  leibii) 414 

Silver-haired    Bat 

{Lasionycteris    noctivagans) 415 

Eastern  Pipistrelle  (Apis/re/7ussuiD//avus)  .  .  .416 

Big  Brown  Bat  {Eptesicus  fuscus)    417 

Red  Bat  {Lasiurus  borealis)   418 

Hoary  Bat  {Lasiurus  cinereus)     419 

ligomorpha 
JLeporidae 

Eastern  Cottontail  {SyJviJagus  iJoridanus)   .  .  .420 

New  England  Cottontail  {Sylvilagus 

transitionalis)    421 

Snowshoe  Hare  {Lepus  americanus)    422 

European  Hare  {Lepus  capensis))    423 

dentia 

'^ciuridae 

Eastern  Chipmunk  {Tamias  striatus)     424 

Woodchuck  {Marmota  monax)    425 

Gray  Squirrel  {Sciurus  carolinensis)   426 

Red  Squirrel  {Tamiasciurus hudsonicus)  .  .  .  .427 
Southern   Flying   Squirrel 

{Glaucomys   volans) 428 

Northern  Flying  Squirrel  {Glaucomys 

sabrinus)    429 


[^astoridae 
Beaver  {Castor  canadensis) 


.430 


Cricetidae 

Deer  Mouse  {Peromyscus  maniculatus) 431 

White-footed  Mouse  {Peromyscus  leucopus)  .432 
Southern  Red-backed  Vole  {Clethrionomys 

gapperi) 433 

y\.eado^N'^o\e  {Microtus  pennsylvanicus)    .  .  .434 

Rock  Vole  {Microtus  chrotorrhinus) 435 

Woodland  Vole  {Microtus pinetorum)    436 

Muskrat  {Ondatra  zibethicus)   437 

Southern  Bog  Lemming  {Synaptomys 

cooperi) 438 

Northern  Bog  Lemming  {Synaptomys 

borealis)     439 

Muridae 

Norway  Rat  {Rattus  norvegicus)    440 

House  Mouse  {Mus  musculus) 441 

Zapodidae 

Meadow  lumping  Mouse  {Zapus  hudsonius)    .442 
Woodland  Jumping  Mouse 

(Napaeozapus  msignis)    443 

Erethizontidae 

Porcupine  {Erethizon  dorsatum) 444 

Carnivora 
Canidae 

Coyote  {Cams  latrans)   445 

Red  Fox  (  Vulpes  vulpes)    446 

Gray  Fox  {Urocyon  cmereoargenteus)    447 

Ursidae 

Black  Bear  {Ursus  americanus)     448 

Procyonidae 

Raccoon  {Procyon  lotor)    449 

Mustelidae 

Marten  {Martes  americana) 450 

Fisher  {Martes  pennanti)   451 

Ermme  {Mustela  erminea) 452 

Long-tailed  Weasel  {Mustela  frenata)    453 

Mink  {Mustela  vison)    454 

Striped  Skunk  {Mephitis  mephitis)   455 

River  Otter  {Lutra  canadensis)    456 

Felidae 

Mountain  Lion  {Felis  concolor) 457 

Lynx  {Felis  lynx) 458 

Bobcat  {Felis  rufus)    459 

Artiodactyla 
Cervidae 

White-tailed  Deer  {Odocoileus  virginianus)   .460 
Moose  {Alces  aloes)   461 
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Virginia  Opossum 

(Didelphis  virginiana) 


RANGE:  Throughout  the  Eastern  United  States  except  n. 
New  England.  Also  occurs  along  the  West  Coast  as  a 
result  of  transplants  and  in  parts  of  Central  America. 

Relative  Abundance  in  New  England:  Common  to  un- 
common. 

Habitat:  Dry  to  wet  wooded  areas;  commonly  found  in 
wet  woods  near  rivers  and  swamps,  less  often  in  wooded 
uplands  or  cultivated  fields.  Common  near  human  habi- 
tation where  they  are  attracted  to  garbage. 

Special  Habitat  Requirements:  Den— usually  m  aban- 
doned burrow,  tree  cavity,  hollow  log,  or  brush  pile;  wa- 
ter (Llewellyn  and  Dale  1964). 

Reproduction:  Age  at  sexual  maturity:  8  to  12  months. 
Breeding  period:  Late  January  to  early  July,  New  York 
(Hamilton  1958).  Gestation  period:  13  days  (Lay  1942). 
Young  born:  February  to  July  in  extremely  undeveloped 
stage  and  remain  in  female's  pouch  for  60  days.  Litter 
size:  5  to  13,  average  8.  Litters  per  year:  1  per  year  in 
north,  2  or  3  per  year  in  south  (Walker  1975:24). 

Home  Range:  Not  territorial;  separate  home  ranges  not 
maintained.  Average  minimum  range  was  11.5  acres 
(4.7  ha).  Range  0.33  to  58  acres  (0.1  to  23.5  ha)  for  29 
opossums  in  East  Texas  (Lay  1942).  15  to  40  acres  (6  to  16 
ha)  (Burt  and  Grossenheider  1976:1).  Average  mini- 
mum length  of  25  elongate  ranges  in  several  habitats  in 
Maryland  was  0.6  mile  (1  km)  (Llewellyn  and  Dale  1964). 


400 


Food  Habits:  Insects,  worms,  fruits,  nuts,  carrion,  ei 
garbage;  almost  any  vegetable  or  animal  food  (I  % 
1942).  Also  preys  on  voles,  shrews,  and  moles  (Hamif ; 
1951,  Taube  1947). 

Comments:  In  winter,  opossums  become  less  active)  \ 
do  not  hibernate  (McManus  1971).  Individuals  in  ^ 
north  are  often  lacking  ears  and  tails  due  to  frostb:  ^ 
Avoids  predators  by  feigning  death  and  voiding  noxit  J 
odors  (Francq  1969).  \ 

I 
Key  References:   Hamilton   1958,   Hartman   1953,  Lij 

1942,  Llewellyn  and  Dale  1964,  McManus  1974,  Wi:  ^ 

man  and  Hendrickson  1950.  ! 


.^« 


asked  Shrew 

rex  cinereus) 


"K-v\ 


3E:  Throughout  Canada  and  Alaska  s.  to  North  Car- 
11,  New  Mexico  (mountains),  and  c.  Washington. 

I  TivE  Abundance  in  New  England:  Common  to  un- 

rmon. 

^jTAT:  Damp  deciduous  and  coniferous  woodlands 
Ligrasses,  rocks,  logs,  or  stumps  for  cover;  bogs  and 
1;'  moist  areas.  Less  often  in  open  country  with  abun- 
r  moisture  or  in  dry  woods.  Kirkland  (1977b)  found 
5  j  m  clearcuts  m  West  Virginia . 

eIaL  liABITAT  REQUIREMENTS;  High  humidity  (moist 
BJ  (Banfield  1974:9),  ground  cover  (especially 
ds,  rotten  logs,  herbaceous  vegetation). 

PipDUCTION:  Age  at  sexual  maturity:  20  to  26  weeks 
h(|t  1961).  Breeding  period:  Late  April  to  late  Sep- 
ngr  or  October  (Banfield  1974:9).  Gestation  period: 
olibly  18  days  (Godm  1977:24.  Peterson  1966:36). 
lug  born:  Late  April  to  September  or  October.  Litter 
;e2to  10,  average  4.4  (Banfield  1974:9).  Litters  per 
aiiiUp  to  3  may  be  produced  in  a  single  season. 

I 
DN;  RANGE:    About   0.10   acre   (0.04   ha)    (Banfield 

7^9). 

iMiE  DENSITIES;  Densities  of  up  to  9  individuals  per 
re,22/ha)  have  been  reported  in  favorable  habitats 
aneld  1974:9). 


Food  fiASITS;  Mainly  insectivorous  and  carnivorous. 
Also  consumes  worms,  spiders,  snails,  slugs,  and  small 
amounts  of  vegetable  matter.  Feeds  among  litter  on  for- 
est floor. 

COMMENTS:  Young  are  independent  when  about  1  month 
old  (Godin  1977:24).  Nests  m  grass,  or  under  logs, 
rocks,  or  brush.  Active  throughout  winter. 

Key  REFERENCES:  Banfield  1974,  Walker  1975,  Wrigley  et 
al.  1979. 
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Water  Shrew 

(Sorex  palustris) 


RANGE:  Nova  Scotia  and  s.  Quebec  w.  to  British  Colum- 
bia, s.  through  New  England,  much  of  New  York,  Penn- 
sylvania, and  the  s.  Appalachians.  Also  occurs  in  the 
mountains  of  the  West. 

Relative  Abundance  in  New  England:  Uncomon. 

Habitat:  Wet  areas,  especially  grass-sedge  marsh  or 
shrub  zones  along  ponds  and  streams  in  coniferous  forest 
(Wrigley  et  al.  1979).  Also  at  wooded  shores  with  favor- 
able cover  in  the  form  of  crevices  beneath  boulders,  tree 
roots,  or  overhanging  banks. 

Special  Habitat  Requirements:  Herbaceous  cover, 

body  of  cold  water  (bog,  stream,  lake,  and  so  on). 

REPRODUCTION:  Age  at  sexual  maturity:  Possibly  9 
months.  Breeding  period:  Possibly  February  to  August. 
Peak:  Possibly  March  to  July.  Gestation  period:  Proba- 
bly about  21  days  (Conaway  1952).  Young  born:  Proba- 
bly March  to  August.  Litter  size:  4  to  8,  average  6.  Litters 
per  year:  Possibly  2  to  3  are  produced  each  year  by  ma- 
ture females  (Banfield  1974: 14). 

Home  Range:  0.5  and  0.8  acres  (0.2  and  0.3  ha)  for  two 
individuals  live-trapped  in  Manitoba  (Buckner  and  Ray 
1968). 

Food  Habits:  Insectivorous — mainly  eats  larvae  of 
aquatic  insects.  Also  takes  snails,  flatworms,  and  small 
fish  (Benfield  1974:14). 


COMMENTS:  Little  is  known  about  the  habits  of  this  i4 
cies.  Have  been  found  more  than  100  m  from  streams 
mature  northern  hardwood  stands  in  northern  I  i 
Hampshire  (D.  Rudis,  personal  observation). 

Key  REFERENCES:  Banfield  1974,  Conaway  1952,  Wric. 
etal.  1979. 
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moky  Shrew 

hrex  fumeus) 


|nGE:  Maritime  Provinces,  s.  Quebec  and  Ontario  w. 
(Lake  Superior.  Southern  Maine  s.  through  parts  of  s. 
\jw  England,  Ohio,  Kentucky,  and  Georgia. 

iiATivE  Abundance  in  New  England:  Locally  common 

ncommon. 


-:BITAT:  Damp,  boulder-strewn,  upland  woods  (often 
>5ch  or  maple,  birch  and  hemlock)  with  thick  leafmold. 
r^ically  near  streams  with  moss-covered  banks  (Burt 
i.j  Grossenheider  1976:5,  Godin  1977:27).  Also  uses 
3<!ly  clearcuts  in  coniferous  woodlands  (Kirkland 
l|7b). 

3:;ciAL  Habitat  Requirements:  Loose  damp  leaf  ht- 

:e— does  not  burrow,  uses  runways  of  other  small  mam- 
Tils  (Banfield  1974: 16)  in  shady  wooded  areas  (Peterson 
1S6:38). 

RIRODUCTION:  Age  at  sexual  maturity:  Spring  following 
fiji  winter.  Breeding  period:  Late  March  to  early 
Agust  (New  York  Godin  1977:27).  Gestation  period: 
Aout  20  days  (Hamilton  1940).  Young  born:  Mid-April 
!hi)ugh  August  (New  York)  (Hamilton  1940).  Litters  per 
yejr:  Up  to  3  (Hamilton  1940). 


3C5 


SAple 


Densities:  Ranged  from  5  to  50  individuals  per 
12  to  123/ha)  in  late  summer  (Hamilton  1940). 


Fcpo  Habits:  Mainly  insectivorous  (80  percent)  but  also 
eai  earthworms,  spiders,  snails,  salamanders,  small 
m.pmals,  and  birds  (Hamilton  1940:480). 


Comments:  Usually  nests  beneath  stump,  rotten  log  or  in 
tunnels  dug  by  larger  mammals  (Banfield  1974:16,  Go- 
din 1977:27).  Active  throughout  winter  (Banfield 
1974:16). 

Key  References:  Banfield  1974,  Godm  1977,  Hamilton 
1940. 
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(Sorex  disparj 


RANGE:  Central  and  w.  Maine  s.  in  the  Appplachians  to 
North  CaroHna. 

Relative  Abundance  in  New  England:  Undeter- 
mined— possibly  rare. 

HABITAT:  Cold,  damp  coniferous  forests,  typically  near 
moss-covered  rocks  and  logs,  which  provide  shady  pro- 
tective crevices,  or  v/ooded  talus  slopes  (Connor  1960, 
Richmond  and  Grimm  1950).  Also  found  m  deciduous 
and  mixed  forest  (Burt  and  Grossenheider  1976:b).  Five 
individuals  were  found  in  a  1 -year-old  red  spruce  clear- 
cut  in  West  Virginia  (Kirkland  et  al.  1976).  Others  have 
been  taken  in  road  construction  rubble  (Conaway  and 
Pfitzer  1952). 

Special  Habitat  REQUIREMENTS:  Rocky,  wooded  sites. 

REPRODUCTION:  Age  at  sexual  maturity:  Less  than  1  year. 
Breeding  period:  Possibly  late  April  to  August  (Kirkland 
and  Van  Deusen  1979).  Gestation  period:  Unknown. 
Young  born:  Probably  May  to  August.  Litter  size:  5  re- 
ported (total  of  4  records  for  litter  size). 

Home  RANGE:  Unknown. 

Sample  Densities:  7  individuals  were  trapped  on  1  acre 
(0.4  ha)  of  talus  in  Pennsylvania  (Richmond  and  Grimm 
1950). 

Food  Habits:  Mainly  insectivoroub.  Also  eats  centi- 
pedes and  spiders '(Connor  1960,  Richmond  and  Grimm 
1950). 


COMMENTS:  Little  is  known  about  this  shrew.  Occasi'i 
ally  it  is  found  in  moderate  numbers  in  favorable  hab  ll  i^'' 
and  is  known  to  be  partly  subterranean.  Also  called  i 
rock  shrew. 

Key  REFERENCES:  Connor  1960,  Godin  1977,  Kirklc ' 
and  Van  Deusen  1979,  Richmond  and  Grimm  1950. 
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^gmy  shrew 

:irex  hoyi) 


^^^^'■BMj 


.-r:.--==^ 


V 


C->^  - 


IE:  Gaspe  Peninsula  w.  to  s.  Wisconsin,  s.  m  the 
alachians  to  n.  Georgia. 

::jive  Abundance  in  New  England:    Generally 

:ght  to  be  rare,  but  may  be  fairly  common. 


r 


\'TAT:  Wet  or  mixed  (wet-dry)  habitat  or  less  often  in 
iireas  close  to  water.  Found  m  damp  litter  especially 
(c  rotten  stumps  and  logs  m  wooded  areas.  Prefers 
e;y  openings  in  coniferous  forests  (Godin  1977:20), 
itolerates  a  variety  of  habitat  conditions  (Wrigley  et 
.  979).  In  New  Hampshire,  this  species  was  more 
Ji'dant  in  swamp  hardwood  than  coniferous  stands 
[iil982). 

j 

lAL  Habitat  Requirements:  Moist  leaf  mold  near 


iFDDUCTION:  Age  at  sexual  maturity:  Unknown, 
'eiing  period:  Unknown.  Gestation  period:  Un- 
ion. Young  born:  Unknown.  Litter  size:  Unknown. 
tt*;s  per  year:  May  bear  only  1 . 

DERANGE:  Unknown. 

X|  HABITS:  Observed  eating  insects  and  flesh  of  small 
lirpls  in  captivity. 


0>MENTS:  Life  history  is  little  known. 


EFERENCES:  Godm  1977;  Long  1972,  1974;  Prince 
Spencer  and  Pettus  1966;  Wrigley  et  al.  1979. 
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Short-tailed  Shrew 

(Blarina  brevicauda) 


Range:  Nova  Scotia  w.  to  Saskatchewan,  s.  to  East  Texas 
and  s.  Florida. 

Relative  Abundance  in  New  England:  Common. 

HABITAT:  Both  timbered  and  fairly  open  habitats:  decid- 
uous, mixed,  and  less  often  coniferous  forests  with  moist 
loose  humus;  especially  common  along  banks  of  streams 
and  in  meadows  with  tall  rank  grasses  or  sedges,  brush 
piles,  and  stone  walls.  Avoids  dry,  warm  sites  (Getz 
1961a,  Pruitt  1959).  Favored  grass-sedge  marsh  and  wil- 
low-alder shrub  zone  in  Manitoba  (Wrigley  et  al.  1979). 


Special  Habitat  Requirements:  Low  vegetation, 

leaf  litter,  high  humidity. 


loose 


Reproduction:  Age  at  sexual  maturity:  Early  females 
may  mature  in  6  weeks,  but  probably  do  not  breed  until  a 
year  after  their  birth.  Breeding  period:  March  to  Sep- 
tember. Gestation  period:  21  to  22  days.  Young  born: 
April  to  September.  Litter  size:  3  to  10,  average  4.5  (Ban- 
field  1974:23).  Litters  per  year:  2  to  3. 

Home  Range:  1 .0  to  1 .25  acres  (0.40  to  0.5 1  ha)  (Banfield 
1974:22),  0.5  to  1 .0  acre  (0.2  to  0.4  ha)  (Burt  and  Gros- 
sheider  1976:16). 

Sample  Densities:  Densities  of  up  to  48  individuals  per 
acre  ( 1 19/ha)  have  been  reported  in  good  habitats  (Ban- 
field  1974:22). 


Food  Habits:  Mainly  insects,  plants,  worms,  sowbvi 
snails,  small  vertebrates,  centipedes  and  millipedes,  'i 
ders  (Banfield  1974:23).  ] 

Comments:  Active  day  and  night  throughout  theyi^ 
More  fossorial  than  other  shrews;  digs  own  tunnels  4 
uses  burrows  of  other  vertebrate  species,  especi  . 
voles. 

Key  References:  Banfield  1974;  Blair  1940a,  1941;  l! 
1940;  Hamilton  1931a;  Wrigley  et  al.  1979. 
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ast  Shrew 

'ptotis  parva) 


iE:  Southwestern  Connecticut  w.  through  c.  New 
to  South  Dakota,  s.  through  e.  Texas  and  Florida. 

TiVE  Abundance  in  New  England:  Undetermmed- 

;be  fairly  common.  Seldom  caught  in  traps,  but  re- 
s  are  often  found  m  owl  pellets  (Banfield  1974:25). 

AT:  Open  grassy  areas  with  or  without  scattered 
A,  salt  marshes,  woodland  edges  (Banfield  1974:25, 
)ln  1977:34). 

E  AL  Habitat  Requirements:  Loose  soils  for  tunnels 

Wi  uses  runways  of  larger  mice  and  shrews). 

PpcuCTION:  Age  at  sexual  maturity:  About  40  days 
•cjin  1977:35).  Breeding  period:  Early  March  to  early 
iwnber  (at  northern  edge  of  range)  (Hamilton  1944). 
ssition  period:  About  15  days  (Godin  1977:35). 
'Ug  born:  Late  March  to  late  November.  Litter  size:  3 
Gaverage  4  or  5  (Godm  1977:35).  Litters  per  year: 
olibly2to3. 


RANGE:  Unknown. 


M 


Habits:   Insects,   mollusks,  amphibians,   lizards, 
,    mammals,    and    vegetable    matter    (Hamilton 


Comments:  Rarely  nests  m  burrows.  More  often  uses  hol- 
lows under  stones,  logs,  or  stumps.  Highly  social — 31  in- 
dividuals were  found  m  one  winter  nest  (Burt  and  Gros- 
senheider  1976:15). 

Key  References:  Conaway  1952,  Hamilton  1944,  Mock 
1970. 
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Hairy-tailed  Mole 

(Parascalops  breweri) 


RANGE:  New  Brunswick  and  se.  Quebec  w.  to  se.  Ontario 
s.  through  e.  Ohio  and  w.  North  Carohna  (Appalachian 
Mountains). 

Relative  Abundance  in  New  England:  Locally  conn- 
mon. 

HABITAT:  Open  woods  and  meadows  with  light,  sandy 
loam.  Prefers  areas  with  vegetative  cover  and  sufficient 
moisture.  Avoids  heavy  wet  soils.  r 

Special  Habitat  Requirements:  Loose  moist  well- 
drained  soil. 


Comments:  Constructs  two  tunnel  systems — one  shall 
(just  below  surface),  the  other  deep  (10  to  18  inches,  ^sj 
46  cm).  Permanent  deep  tunnels  are  sites  of  breeci 
and  winter  nests  (Eadie  1939)  and  may  be  used  for  e 
eral  years.  ; 

Key  REFERENCES:  Eadie  1939,  Godm  1977,  Hallett  IS'* 


Reproduction:  Age  at  sexual  maturity:  10  months 
(Eadie  1939).  Breeding  period:  March  and  April  (New 
Hampshire,  Eadie  1939).  Gestation  period:  About  30 
days.  Young  born:  April  and  May.  Litter  size:  4  or  5, 
average  4.  Litters  per  year:  1  (possibly  2). 

Home  Range:  About  0.2  acre  (0. 1  ha)  (Eadie  1939). 

Sample  Densities:  An  average  density  of  1.2  moles  per 
acre  (3/ha)  on  27  acres  ( 1 1  ha)  and  a  maximum  density  of 
1 1  individuals  per  acre  (27/ha)  has  been  reported  in  vari- 
ous habitats  in  New  Hampshire  (Eadie  1939).  10  to  12 
moles  per  acre  (25  to  30/ha)  have  been  reported  in  ma- 
ple-beech-hemlock woods  in  New  York  (Hamilton 
1939a). 

Food  Habits:  Earthworms,  insects  (adults,  larvae,  pu- 
pae), millipedes,  centipedes,  snails,  slugs,  sowbugs 
(Godin  1977:37);  forages  on  forest  floor  at  night. 


'^h 


'^l 
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stern  Mole 

ilopus  aquaticus) 


v%^S 


E:  Massachusetts  w.  to  Wyoming  s.  to  c.  Texas  and 
aulf  of  Mexico. 

TivE  Abundance  in  New  England:  Locally  com- 


IffAT:  Pastures,  meadows,  lawns,  and  less  often  in 
6'  woodland,  in  loamy  or  sandy  soils  that  permit  easy 
3ing.  Often  m  moist  (not  wet)  bottomlands  where 
r|worms  are  plentiful. 

E'tAL  Habitat  Requirements:  Soft  moist  soils  contam- 

jiarthworms. 


PDDUCTION:  Ageat  sexual  maturity:  1  year.  Breeding 
rifd:  March  and  April.  Gestation  period:  42  to  45 
y!j  Young  born:  Late  April  or  May.  Litter  size:  2  to  5. 
[t^per  year:  1 . 


5h;  Range:  Average  area  0.74  ha  (0.3  acre)  for  7 
dIi,  in  Kentucky,  4  males  averaged  1 .09  ha  (0.4  acre;  3 
nfes  averaged  0.28  ha  (0.1  acre)  (tiarvey  1967). 

iM|,E  DENSITIES:  Active  throughout  the  year  during  all 
lui,  of  day  and  night  except  early  morning  and  early 
eng  (Harvey  1967).  Digs  tunnels  just  below  surface 
irflry  or  cold  weather  excavates  deeper  burrows  10 
-h^  or  more  deep.  Spends  most  of  life  below  ground. 
)ui|  are  independent  when  about  1  month  old  (Godin 
'7738).  Solitary  except  during  breeding  season. 


^Y.GFERENCES:  Arlton  1936,  Harvey  1967,  Yates  and 
;hrdly  1978. 
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Star-nosed  Mole 

(Condylura  cristata) 


RANGE:  Southern  Labrador  w.  to  sw.  Manitoba,  se. 
through  n.  Ohio,  s.  in  the  Appalachians  through  w. 
North  Carohna  and  along  the  coast  to  the  ne.  corner 
North  Carolina. 

Relative  Abundance  in  New  England:  Common  to  un- 
common. 

HABITAT:  Prefers  low  wet  ground  near  bodies  of  water, 
swamps,  wet  meadows,  occasionally  wet  spots  in  fields  or 
low-lying  woods.  Pias  been  found  in  mixed  hardwood 
strands  with  dry  soils  near  water. 

Special  Habitat  Requirements:  Wet,  mucky  humus. 

REPRODUCTION:  Age  at  sexual  maturity:  10  months. 
Breeding  period:  April  and  May.  Gestation  period: 
About  45  days.  Young  born:  May  and  June.  Litter  size:  3 
to  7,  average  5.4.  Litters  per  year:  1 . 

Home  RANGE:  Probably  about  1  acre  (0.4  ha)  (Banfield 
1974:36). 

Sample  DENSITIES:  10  individuals  per  acre  (24. 7/ha)  have 
been  reported  in  late  winter  in  New  York  (Eadie  and 
Hamilton  1956). 

Food  Habits:  Aquatic  insects,  earthworms,  crusta- 
ceans, slugs,  snails,  isopods,  small  fish  (occasionally), 
and  small  amounts  of  vegetable  material.  Forages  above 
ground  at  night. 
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Comments:  Excellent  swimmer,  spending  much  tirr.iEfwF^ 
water.  Usually  lives  in  small  colonies  (Eadie  and  Ha^ij-'**' 
ton  1956).  Active  day  and  night  throughout  the  year,  ii 
been  found  swimming  under  the  ice  of  streams 
ponds  (Hamilton  1931b).  Not  uncommon  on  ground 
face. 

Key  References:  Eadie  and  Hamilton  1956,  Hamit  h 


1931b. 


i 


P 
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ttle  Brown  Myotis 

/otis  lucifugus) 


E:  Labrador  w.  to  s.  Alaska  s.  to  Georgia  (m  the 
}alachians)  Arkansas  and  s.  California. 

:i  TivE  Abundance  in  New  England:  Common. 

VjTAT:  Breeds  in  caves  in  fall.  Females  seek  attics  and 
IS  in  spring  for  maternity  colonies.  Roosting  habitat: 
v^,  quarries,  mine  tunnels,  hollow  trees,  buildings. 
i^r  habitat:  caves  with  constant  40°  F  (4°C)  temper- 
i'Js  and  80  percent  relative  humidity  (Banfield 
7:42) 

'4al  Habitat  Requirements:  Females  seek  dark, 

m  sites  for  maternity  colonies.  Males  seek  cooler  day- 
n(  roosts,  frequently  m  valleys  near  streams  and 
anes. 

IPpDUCTION:  Age  at  sexual  maturity:  About  6  to  9 
3r;fis  for  females,  1  year  for  males.  Breeding  period: 
iu  ly  from  September  to  October  with  fertilization  de- 
fe  until  spring.  Gestation  period:  50  to  60  days  (esti- 
at(  (Wimsatt  1945).  Young  born:  Mid-Iune  to  early 
ly witter  size:  1.  Litters  per  year:  1. 

Dm  RANGE:  Unknown. 

M^E  Densities:  Summer  density:  average  26  bats  per 
ucp  mile  (10/km2)  over  an  8,600-square-mile  (22,274 
n  ^rea  served  by  a  cave  in  southern  Vermont.  Winter 
;n;y:  In  caves  m  southern  Vermont — 300,000  ± 
),00  (Davis  and  Hitchcock  1965). 


Food  Habits:  Congregate  over  water  to  drmk  and  hawk 
flying  insects,  especially  midges  and  mosquitoes,  but 
also  beetles,  moths,  and  caddisflies  (Anthony  and  Kunz 
1977). 

Comments:  Breeding  colonies  of  12  to  1,200  have  been 
reported  in  Vermont.  Females  seek  nursery  sites  m  late 
April  and  disperse  July  to  mid-September  (Davis  and 
Hitchcock  1965). 

Key  References:  Barbour  and  Davis  1969;  Cagle  and 
Cockrum  1943;  Davis  and  Hitchcock  1965;  Griffin 
1940b,  1945;  Humphrey  and  Cope  1976;  Wimsatt  1945. 


411 


Keen 

(Myotis  keenn) 


RANGE:  Newfoundland  and  Nova  Scotia  w.  to  Saskatche- 
wan, s.  to  Wyoming  and  n.  Florida. 

Relative  Abundance  in  New  England:  Common  to  un- 
common. 

HABITAT:  Females  seek  attics,  barns,  and  tree  cavities  for 
small  nursery  colonies.  Both  sexes  roost  singly  or  in 
small  colonies  in  crevices  under  loose  tree  bark,  in  cliff 
walls,  or  in  caves. 

Special  Habitat    Requirements:    For    hibernation. 

Keen's  myotis  seeks  caves  or  mine  shafts  with  tempera- 
tures near  40°  F  (4.5°  C),  high  relatively  humidity  (Ban- 
field  1974:46),  and  calm  air  (Fitch  and  Shump  1979). 

REPRODUCTION:  Age  at  sexual  maturity:  About  6  to  9 
months  for  females,  1  year  for  males.  Breeding  period: 
September  to  October  with  fertilization  delayed  until 
spring.  Gestation  period:  50  to  60  days.  Young  born: 
Mid-June  to  early  July  Litter  size:  1.  Litter  per  year:  1. 

Home  RANGE:  Unknown. 

Food  Habits:  Little  is  known— probably  similar  to  little 
brown  myotis  (Godin  1977:49).  Forages  over  ponds  and 
clearings  and  high  along  the  forest  edge  (Cowan  and 
Guiguet  1965).  Stomachs  of  three  individuals  in  Indiana 
contained  assassin  bugs,  moths,  butterflies,  flies,  leaf 
hoppers,  and  other  unidentified  insects  (Whitaker 
1972a). 


COMMENTS:  Locally  and  irregularly  distributed  with:!- 
range.  Several  hundred  individuals  were  observeoij-  Isc 
bernating  m  caves  in  Canada  (Hitchcock  1949). 
guently  found  mixed  with  Myotis  lucilugus  during  hi  r  M 
nation.  !•   • 

Key  REFERENCES:    Banfield    1974,    Barbour  and  Eiii:;:! 
1969,  Fitch  and  Shump  1979,  Godm  1977.  :iiei 
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liana  Myotis 

otis  sodalis) 


E:  Eastern  New  York  and  probably  s.  Vermont  and 
tjssachusetts. 

.rivE  Abundance  in  New  England:  Rare  and  endan- 
-.1. 

I  "AT:  Favors  limestone  caves  with  pools  of  water, 
i'ry  females  or  small  maternity  colonies  bear  young 
i',low  trees  or  under  loose  bark.  Cannot  tolerate  high 
liratures  of  attics. 

!CKl  Habitat  Requirements:  Caves  for  hibernation 

t'ave  cool,  stable  temperatures  of  40°  to  46°  F  (4°  to 
C^throughout  the  winter  (Humphrey  1978).  Trees  for 
Y  colonies. 


t 


^P?DUCTION:  Age  at  sexual  maturity:  About  6  months. 
36'ing  periods:  Early  October  (Kentucky).  Gestation 
'ill:  Unknown.  Young  born:  Late  June.  Litter  size:  1 . 

)I/'RANGE:  Unknown. 

O  HABITS:  Forages  in  the  foliage  of  crowns  of  trees  7 
9'':eet.  (2  to  30  m)  tall  along  the  shores  of  rivers  and 
eand  over  floodplains  (Humphrey  et  al.  1977).  Four 
m;hs  examined  in  Indiana  contained  ichneumons, 
ifhppers,  beetles,  and  unidentified  wasps  (Whitaker 
72]. 

)MENTS:  Band  recoveries  revealed  seasonal  move- 
^nti  up  to  320  miles  (512  km)  (Hall  1960).  Hibernation 


period  may  last  from  mid-September  to  early  June  (aver- 
ages mid-October  to  mid- April).  97  percent  of  total  pop- 
ulation of  Indiana  myotis  hibernates  in  four  large  caves 
in  southern  Indiana,  Illinois,  Missouri,  and  Kentucky 
(Hall  1962).  Population  has  decreased  by  28  percent  in 
15  years  (Humphrey  1978).  It  may  now  be  extinct  m  New 
England. 

Key  REFERENCES:  Barbour  and  Davis  1969;  Godm  1977; 
Hall  1960,  1962. 
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Small-footed  Myotis 

(Myotis  leibii) 


RANGE:  Southeastern  Canada  w.  through  the  Midwest- 
ern United  States  to  e.  Washington  s.  to  Mexico,  w. 
Texas  and  n.  Georgia. 

Relative  Abundance  in  New  England:  Uncommon. 

HABITAT:  In  or  near  woodland  in  caves,  mine  tunnels, 
buildings,  crevices  m  rocks.  Maternity  colonies  have 
been  observed  in  buildings  (Hitchcock  1955). 

Special  Habitat  Requirements;  Tolerates  cold,  dry 

places  for  hibernation  from  mid-November  to  March 
(Barbour  and  Davis  1969: 104). 

REPRODUCTION:  Age  at  sexual  maturity:  Unknown. 
Breeding  period:  Unknown.  Gestation  period:  Un- 
known. Young  born:  Single  young  found  at  the  end  of 
May  in  California;  a  pregnant  female  found  in  mid-July 
in  Nebraska  (Quay  1948).  Litter  size:  Probably  1. 

Home  RANGE:   Unknown. 

Food  Habits:  Unknown.  Probably  similar  to  other 
myotids.  Flies,  bugs,  beetles,  and  ants  found  in  stomachs 
of  two  specimens  (Cockrum  1952:62). 

Comments:  Hibernates  in  cold,  dry  caves  or  mines  from 
November  to  April  (Pennsylvania).  Associated  with 
caves  in  the  foothills  of  mountains  up  to  2,000  feet  (610  m) 
in  coniferous  woodlands  (hemlock,  spruce,  white  cedar) 
(Hitchcock  1949). 


Key  REFERENCES:   Banfield    1974,    Barbour   and  li\ 
1969,  Godm  1977,  Hitchcock  1949,  Mohr  1936. 


JIJ: 
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Iver-haired  Bat 

isionycteris  noctivagans) 


\|gE:  Southern  Canada  w.  to  s.  Alaska  s.  to  c.  Califor- 
c.  Texas  and  South  CaroUna. 

mvE  Abundance  in  New  England:  Uncommon  to 


PITAT:  Forested  areas  near  lakes  or  streams.  Roosts  in 
1  ge  of  trees,  in  tree  cavities  and  under  loose  bark  as 
;ias  in  buildings  or  caves.  Frequently  found  in  conif- 
cis  forests  of  mountains. 

4iAL  Habitat  Requirements:  Dead  trees  with  loose 

ill  or  cavities  for  summer  roosting  sites,  water  courses. 

i 

illODUCTION:  Age  at  sexual  maturity:  First  summer, 
"t'ding  period:  Late  September  with  delayed  fertiliza- 
)i  Gestation  period:  50  to  60  days  (Druecker  1972). 
3ng  born:  June  or  July.  Litter  size:  2  (occasionally  1). 
tfrsper  year:  1. 


CE RANGE:   Unknown. 

I 
D9  Habits:   Feeds  among  trees  and  over  ponds  and 
rems  often  less  than  20  feet  above  surface;  may  prefer 
niging  aquatic  insects  (Banfield  1974:54). 

I 
OmENTS:  Solitary  in  summer.  Sexes  remain  sepa- 
it(,  except  during  breeding  period.  Migrates  to  south- 
"HDarts  of  range,  generally  hibernates  under  loose 
ar  or  in  tree  cavities  or  buildings.  Erratic  m  abun- 
are  throughout  its  wide  range. 


Key  REFERENCES:   Banfield    1974,    Barbour   and   Davis 
1969,  Godm  1977. 
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Eastern  Pipistrelle 

(Pipistrellus  subfJavus) 


Range:  Southeastern  Canada  w.  to  Minnesota,  s.  to  e. 
Mexico  and  Central  America.  Absent  from  n.  New  En- 
gland, Michigan,  and  s.  Florida. 

Relative  Abundance  in  New  England:  Uncommon  to 
rare. 

HABITAT:  Open  woods  near  water,  crevices  in  cliffs, 
buildings,  caves.  Avoids  deep  woods.  Commonly  roosts 
in  trees  during  summer  days. 

Special  Habitat  Requirements:  Warm,    draft   free, 

damp  sites  for  hibernation  (Banfield  1974:57),  open 
woods  (Godin  1977:54). 

Reproduction:  Age  at  sexual  maturity:  Probably  first 
summer.  Breeding  period:  October  to  November  and 
freguently  in  early  spring.  Gestation  period:  About  45 
days  (Hall  1956:3).  Young  born:  Late  June  to  mid-July. 
Litter  size:  Usually  2. 

Home  Range:  Believed  to  feed  within  a  radius  extend- 
ing at  least  5  miles  (8  km)  from  roosting  site. 

Food  Habits:  Usually  solitary  feeder.  Prefers  to  feed 
over  rivers,  pastures  (if  large  trees  are  nearby)  and  high 
in  bordering  trees  in  search  of  flies,  beetles,  ants,  bugs, 
moths,  wasps  (Banfield  1974:57,  Godm  1977:54).  Leaf 
hoppers  are  important  food  (Whitaker  1972a). 

Comments:  Selects  warm  draftless  spots  for  hibernation 
(mid-October   to   May)    (Banfield    1974:57)    in    caves, 


mines,    and   rock   crevices   (Godin    1977:54).    Usuid 
hangs  singly  or  in  pairs. 

Key  References:   Banfield    1974,    Barbour   and  Dc, 
1969,  Davis  and  Mumford  1962,  Hall  1956. 
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ig  Brown  Bat 

otesicus  luscus) 


TzMr- 


5GE:   Southern  Canada  w.  to  Alaska  s.  to  n.  Florida 
South  America. 

mvE  Abundance  in  New  England:  Common. 

/'jITAT:   Buildings,    bridges,    caves,    tunnels,    hollow 
in  wooded  areas;  avoids  hot  attics. 

ifiAL  Habitat  Requirements:  Seems  to  regutre  cold, 

'i  areas  of  caves  or  buildings  for  hibernation 
I:|hcock  1949). 

e|odUCTION:  Age  at  sexual  maturity:  Females:  first 
jijmn.  Males:  1  year.  Breeding  period:  September 
Tjgh  March.  Peak:  September.  Fertilization  occurs 
.  ,pril.  Gestation  period:  About  2  months.  Young 
3:1:  June.  Litter  size:  Usually  2  in  the  East,  1  in  the 
^a.  Litters  per  year:  1 . 

I 
C-E  Range:   Probably  travels  less  than  30  miles  (48 

■nfrom  birthplace  (Barbour  and  Davis  1969:127)  and 

:te:'i  uses  the  same  site  for  summer  roosting  and  hiber- 

atin. 


Comments:  tilbernation  begins  in  November.  Nursery 
colonies  are  relatively  small,  usually  with  a  maximum  of 
700  individuals  (Mills  et  al.  1975).  In  New  England,  nur- 
sery colonies  seldom  exceed  200  individuals. 

Key  References:  Barbour  and  Davis  1969,  Godm  1977, 
Mills  etal.  1975,  Phillips  1966. 


O'O  HABITS:  Beetles,  wasps,  flies,  bugs,  and  other  fly- 
ignsects  (Hamilton  1933a).  Beetles  accounted  for  the 
igest  percentage  of  diet  in  Indiana  (Whitaker  1972a). 
icHduals  may  use  the  same  feeding  ground  each  night 
3cbour  and  Davis  1969:121).  General  in  foraging  hab- 
atHumphrey  1982). 
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Red  Bat 

(Lasiurus  borealis) 


RANGE:  Southern  Canada  from  Nova  Scotia  w.  to  British 
Columbia  s.  to  Texas  and  n.  Florida,  also  n.  California  s. 

Relative  Abundance  in  New  England:  Uncommon  to 

rare. 

HABITAT:  Wooded  areas  where  it  roosts  in  trees  5  to  40 
feet  (1.5  to  12.2  m)  above  ground  (McClure  1942).  Soli- 
tary except  females  with  young.  Rarely  found  in  build- 
ings or  caves  except  during  migration.  In  Maryland,  bats 
favored  deciduous  woodlands  (Paradise  1969:54). 
Greatest  numbers  were  found  along  fence  rows  and  for- 
est edges,  in  roosting  areas  open  only  from  below  (Con- 
stantine  1966).  Most  active  over  water  early  in  evening 
(Kunz  1973). 

Special  Habitat  Requirements:  Possibly    trees    for 

roosting. 

Reproduction:  Age  at  sexual  maturity:  Second  sum- 
mer. Breeding  period:  August  to  October,  fertilization 
occurs  in  spring.  Gestation  period:  60  to  70  days.  Young 
born:  Late  May  to  early  July,  mid-June  in  Indiana 
(Whitaker  and  Mumford  1972)  and  Iowa  (Kunz  1971). 
Litter  size:  1  to  5,  average  2.3.  Litters  per  year:  1 . 

Home  Range:  Unknown,  however,  known  to  forage  600 
to  1,000  yards  (546  to  910  m)  from  day  roosts  (Jackson 
1961:95). 


Food  Habits:   Feeds  at  height  of  tree  foliage  to  grof 
sometimes  in  pairs  and  often  repeatedly  follows  the  s.' 
route  about  100  yards  (91  m)  in  length  (Burt  and  G 
senheider   1976:37).   Eats  moths,   beetles,   bugs,  f- 
crickets,  and  other  insects. 

Comments:   Migrates  south  in  autumn  wintering  f  ( 
Maryland  and  Washington,   D.C.,  to  the  Gulf  St 
(Banfield  1974:62,  Paradiso  1969:55). 

Key  References:   Barbour  and  Davis  1969,  Godin  \i  'i 
Layne  1958,  McClure  1942. 


i# 


4 


Sample  Densities: 

(McClure  1942). 


1  individual  per  acre  (2.4/ha)  in  Iowa 
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>ary  Bat 

siurus  cinereus) 


lPE:  Southern  Canada  s.  to  c.  Florida  and  South 
rica. 

TiVE  Abundance  in  New  England:  Rare. 

I; TAT:  Wooded  areas  where  it  roosts  10  to  15  feet  (3  to 
5[i)  above  ground  in  trees  (Constantme  1966).  Prefers 
rerous  forests  but  also  uses  deciduous  woods  and 
xiland  edges,  hedgerows  and  trees  in  city  parks  (Go- 
a977:60). 

[AL  Habitat  Requirements:  Forest  edge. 

lIiDDUCTION:  Age  at  sexual  maturity:  Most  become 
itjre  during  first  summer  (Druecker  1972).  Breeding 
ir|d:  September  to  November.  Peak:  Early  Septem- 
T  Gestation  period:  Believed  to  be  about  90  days 
icson  1961).  Young  born:  Mid-May  to  early  July.  Lit- 
r|:e:  1  to  4,  average  2.  Litters  per  year:  1. 

Dtl  Range:  Feeding  range  may  extend  a  mile  (1.6 
n) r  more  from  roosting  site  (Paradise  1969:58). 

! 

)C||  HABITS:  Forages  for  insects  over  lakes  and  forest 
dngs  (Banfield  1974:64).  Out  of  139  hoary  bats  ex- 
niad  in  New  Mexico,  136  contained  moths,  up  to  25 
di duals  per  bat  (Ross  1967).  Has  been  seen  attacking 
pifelles  m  Nev/  York  (Bishop  1947)  and  in  California 
)nj950). 


COMMENTS:  Largest  of  eastern  bats.  Females  do  not  form 
maternity  colonies.  Sexes  separate  when  young  are  born 
and  remain  segregated  most  of  summer  (Godm 
1977:61).  Migrates  in  waves  to  Southern  United  States 
and  Central  America.  Individuals  have  been  found  in 
the  North  during  the  winter  months  (Whitaker  1967). 

Key  REFERENCES:  Barbour  and  Davis  1969,  Began  1972, 
Godm  1977,Seton  1909. 
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Eastern  Cottontail 

(SylviJagus  floridanus) 


Range:  Eastern  United  States  including  extreme  s.  Can- 
ada s.  through  e.  Mexico  and  parts  of  Central  America. 
Is  spreading  into  New  Hampshire  at  the  expense  of  the 
New  England  cottontail  (E.  Francq,  personal  communi- 
cation). 

Relative  Abundance  in  New  England:  Abundant. 

HABITAT:  Farmlands,  pastures,  fallow  fields,  open 
woodlands,  thickets  along  fence  rows  and  stone  walls, 
edges  of  forests,  swamps  and  marshes,  suburban  areas 
with  adeguate  food  and  cover.  Avoids  dense  woods. 

Special  Habitat  Requirements:  Brush   piles,    stone 

walls,  dens  or  burrows  for  year-round  protection  from 
storms  and  cold  weather.  Herbaceous  and  shrubby 
cover. 

REPRODUCTION:  Age  at  sexual  maturity;  2  to  3  months. 
Most  females  brred  the  first  spring  following  birth. 
Breeding  period:  March  to  September.  Peak:  April  to 
August.  Gestation  period:  26  to  32  days.  Young  born: 
March  to  September.  Young  disperse  at  about  7  weeks. 
Litter  size:  3  to  8,  typically  5  or  6.  Litters  per  year:  3  to  4. 

Home  Range:  Sizes  range  from  about  a  half-acre  to  40 
acres  (0.2  to  16.2  ha)  or  more  (Godin  1977:68).  Average 
1 .4  acres  (0.57  ha)  for  adult  males  and  1 .2  acres  (0.48  ha) 
for  adult  females  in  Massachusetts  (McDonough  1960). 
Approximately  8  acres  (3.2  ha)  (Banfield  1974:77). 


Sample  Densities:  0.46  ammal  per  acre  ( 1 . 1/ha)  c> 
acre  (30.4-ha)  plot  in  Iowa  during  month  of  lunm 
creasing  to  1 .65  per  acre  (4/ha)  in  August,  followeci 
drop  to  0.89  per  acre  (2.2/ha)  in  October  (Bai|i 
1974:77). 


^sl 


Food  Habits:   Crepuscular  and  nocturnal  feeder 
feeding  takes  place  2  to  3  hours  after  sunrise  and  viii 
the  hour  following  sunset.  Summer  foods:  tender  pef 
grasses  and  herbs.  V\/inter  foods:  Bark,  twigs  andbi: 
shrubs  and  young  tree3  such  as  maple,  birch,  and(|< 
Coprophagic. 


H 


COMMENTS:   The  eastern  cottontail  was  introducec  :o 
New  England  in  the  late  1800's.  Female  does  not  ■  a 
burrow — uses  abandoned  woodchuck  hole  or  d:;a 
shallow  nest  in  soft  earth  that  is  well  concealed  by  : 
rounding  vegetation. 

Key  References:   Beule  and  Studholme  1942,  Chai: 
et  al.  1977,  Dalke  and  Sime  1938,  Haugen  1942. 
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?w  England  Cottontail 

■Ivilagus  transitionalis) 


i^GE:  Central  and  s.  New  England  s.  through  e.  New 
:,  Pennsylvania,  n.  New  Jersey  and  the  Appalachian 
ntains  (to  slightly  above  4,000  feet,  1 ,220  m)  to  Ala- 


EpvE  Abundance  in  New  England:  Uncommon 

cthern  New  England)  to  rare  (New  Hampshire  and 
nont). 


ITAT:  Brushy  areas,  open  woodlands,  swamps, 
■cjntains  (Fay  and  Chandler  1955).  Reported  at 
sthes,  saltmarshes,  and  open  land  (Johnston  1972). 
li  in  young  woods  associated  with  clearcuts  and  in 
3'ields  or  other  grasslands.  Dense  cover  and  conifers 

requently  components  of  habitats  used  by  this  spe- 
lAChapmanetal.  1982). 


lAL  Habitat  REQUIREMENTS:   Young  woodlands  with 
.  cover.    Seldom   ventures   far   from   dense   cover 
'4gle  I960). 


Ei'ODUCTION:  Age  at  sexual  maturity:  Probably  dur- 
igsecond  year  (Dalke  1942:73).  Breeding  period: 
[a|:h  to  September.  Peak:  March  to  July  (Chapman  et 
i.'^77).  Gestation  period:  28  days  (Dalke  1942:  70). 
oiig  born:  End  of  March  to  early  April  extending 
inigh  July  (Prmgle  1960:14).  Litter  size:  3  to  8,  aver- 
3^1 .  Litters  per  year:  2  or  3. 


io' 

01 

■3icres 


'Otis 


RANGE:  0.5  to  1.8  acres  (0.2  to  0.7  ha)  (McDo- 
h  1960).  Average  3  acres  (1.2  ha)  for  17  females  and 
(3.4  ha)  for  10  males  m  swamp  and  upland 
(Dalke  1942:42). 


Food  Habits:  Summer:  grasses  and  herbs.  Winter: 
seedlings,  bark,  twigs,  buds  (prefers  maple  and  oak). 
Coprophagic.  Food  preference  related  to  availability. 

COMMENTS:  Crepuscular  and  nocturnal  feeder.  No  ob- 
vious differences  were  found  in  the  habitat  used  by  the 
Eastern  and  New  England  cottontails  (Johnston  1972:38). 

Key  REFERENCES:  Chapman  etal.  1977,  Dalke  1942,  Fay 
and  Chandler  1955,  McDonough  1960,  Pringle  1960. 
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Snov    '       Hare 

(Lepus  uiiicij^anus) 


-■y 


^"^"^^y^' 


RANGE:  Newfoundland  w.  to  Alaska  s.  along  the  n. 
United  States  border,  and  s.  m  the  Sierras,  Rockies,  and 
Appalachians. 


Relative  Abundance 

suitable  habitat. 


IN  New  England:  Common 


m 


Habitat:  Deciduous,  coniferous,  and  mixed  woodlands 
(less  often  deciduous)  with  dense  brushy  understory, 
conferous  swamps,  cut-over  areas,  burns,  nearly  all 
types  of  forests,  but  favors  second  growth  aspen-birch  in 
vicinity  of  conifers.  In  eastern  Maine,  hare  showed  a  sig- 
nificant shift  in  activity  from  coniferous  understory  in 
winter  to  hardwood  understory  in  summer  (O'Donoghue 
1983). 

Special  Habitat  Requirements:  Dense  brushy  cover. 

REPRODUCTION:  Age  at  sexual  maturity:  During  the 
spring  following  birth.  Breeding  period:  March  to  July. 
Gestation  period:  About  37  days.  Young  born:  May  to 
August.  Litter  size:  1  to  6,  average  3.  Litters  per  year:  1 
or  2,  occasionally  3. 

Home  Range:  Probably  about  10  acres  (4  ha)  (Burt 
1957).  About  25  acres  (10.1  ha)  for  adult  males  and  19 
acres  (7.7  ha)  for  adult  females  on  an  island  in  northwest- 
ern Montana  (Adams  1959).  Daily  ranges  for  both  sexes 
were  about  4  acres  ( 1 .6  ha)  in  mixed  woodland— old  field 
habitat  in  Canada  (Bider  1961). 


Sample  Densities:  Populations  follow  10-  or  ll-ye<  iy- 

cles  with  densities  ranging  from  1  sguare  mile  (0.4  i?) 
to  several  hundred  per  sguare  mile  (approximatel  pO 
perkm'^).  ! 

Food  Habits:  Mainly  crepuscular  and  nocturnal,  pri- 
mer: succulent  vegetation  such  as  clover,  grasses  :id 
ferns.  Winter:  twigs,  buds  and  bark  of  small  tree,  [id 
seedlings  such  as  alder  and  balsam.  Coprophagic. 


Comments:  Pelage  turns  white  in  winter  foUowin 
molt  and  returns  to  brown  after  spring  molt.  Youn 
precocial. 

Key  References:  Aldous  1937,  Bider  1961,  Dodds.i$, 
Godm  1977. 
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iropean  Hare 

ipus  capensis) 


°GE:  Western  Connecticut,  e.  New  York,  e.  Pennsyl- 
a,  and  w.  New  Jersey.  Introduced  to  New  York  from 
)pe  between  1890  and  1910. 

E\TivE  Abundance  in  New  England:  Probably  un- 

))mon. 


^k^  ■'/-'  if  ,^  ^ 


Comments:   Builds  no  nest.  Scrapes  a  hollow  in  ground 
near  protective  vegetation,  rocks. 

Key  REFERENCES:   Banfield  1974,  Dean  and  DeVos  1965, 
Godin  1977. 


^jTAT:  Open  country  (mainly  agricultural  land)  with 
ivyegetation  and  rolling  hills.  Occasionally  uses  open 
o'ilands  with  little  ground  vegetation. 

'i lAL  Habitat  Requirements  :  Open  land . 

I 

ElloDUCTION:  Age  at  sexual  maturity:  Probably  first 
)r;ig  following  birth.  Breeding  period:  January.  Ges- 
tn  period:  About  42  days.  Young  born:  March.  Litter 
zf  1  to  3.  Litters  per  year:  Unknown. 

■dERANGE:  11  sguare  miles  (28.5  km-)  (Eabry  1970). 
iDit  12  acres  (4.9  ha)  (Banfield  1974). 

Ah:?LE  Densities:  Average  population  density  was 
bet  25  hares  per  sguare  mile  ( lO/km^)  in  Ontario  with  a 
otfjtial  density  of  100  hares  per  sguare  mile  (39/km2) 
ncjr  ideal  conditions  (Banfield  1974). 


OCj)  Habits:  Summer:  grass,  clover,  corn,  fruits  such 
srfepberries,  apples.  Winter:  buds,  bark  and  twigs  of 
oug  trees  and  seedlings.  Coprophagic. 


423 


Eastern  Chipmunk 

(Tamias  striatus) 


RANGE:  Quebec  w.  to  Manitoba  s.  through  most  of  e. 
United  States  to  Louisiana  and  nw.  Florida.  Absent  from 
most  of  Coastal  Plain. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Edges  or  interiors  of  deciduous  woodlands 
with  abundant  cover  of  undergrowth,  old  logs,  stone 
walls.  Semi-open  brushlands  with  ample  cover. 

Special  Habitat  Requirements:  Tree  or  shrub  cover, 
elevated  perches. 

Reproduction:  Age  at  sexual  maturity:  Females:  3 
months  (rarely)  to  1  year.  Males:  7  months  to  1  year. 
Breeding  period:  Mid-March  to  early  April  and  early 
July  to  early  August.  Gestation  period:  About  31  days. 
Young  born:  Mid-April  to  mid-May  and  mid-July  to  mid- 
August.  Litter  size:  1  to  8,  average  4  or  5.  Litters  per 
year:  1  or  2. 

TERRITORY:  A  female  defended  a  50-yard  (45.5  m)  radius 
surrounding  the  living  guarters  in  oak-hickory  wood- 
land in  Michigan  (Burt  1940).  Individuals  maintain  dom- 
inance in  a  core  area  that  covers  about  20  percent  of 
home  range  (Ickes  1974). 

Home  Range:  Less  than  100  yards  (91  m)  in  diameter 
(Burt  1957).  0.5  to  1.0  acre  (0.2  to  0.4  ha)  m  northern 
hardwoods  in  the  Adirondacks  of  New  York  (Elliott 
1878:9) 


Sample  Densities:  2  individuals  per  acre  (5/ha)  at  c!i| 
of  breeding  season  increasing  to  4  individuals  or  r 
per  acre  (10 -I- /ha)  at  end  of  breeding  season  (  W' 
1957).  Up  to  30  individuals  per  acre  (74/ha)  ingoodlf 
itats  (Seton  1929).  Varies  geographically  and  tempoi  ^/ 
from  0. 1  to  15.2  per  acre  (0.3  to  37.6/ha)  (Yerger  19!  \ 

I 
Food  Habits:   Many  kinds  of  seeds,  fruits,  nuts,  bu  \, 

insects,  meat,  and  eggs.  Feeds  during  daylight  hour  ;j 

Comments:  Hibernates  but  may  become  active  for  s  ijt 
periods  in  winter.  Largely  terrestrial.  Den  is  locate  lli 
underground  tunnel  system. 

Key  REFERENCES:  Allen  1938;  Burt  1940,   1957;  Eli 
1978;  Forbes  1966;  Yahner  1978;  Yerger  1953,  1955. 
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oodchuck 

'armota  monax) 


_-Z*i  ---     - 


^'  "''  '-f   '-;'    '  '-'  -   "^  ''.'m\ 


IGE:   Newfoundland  w.  across  the  s.  Canadian  prov- 
s  to  Alaska  s.  m  the  e.  United  States  to  Arkansas  and 
ijbama. 

libmvE  Abundance  in  New  England  :  Common . 

L;5ITAT:  Edges  of  woodlands  (seldom  m  mterior),  open 
ulvated  land,  pastures,  meadows,  open  brushy  hiU- 
i(4s. 


Key  References: 

Christian  1960. 


Fall  1971,  Gnzzell  1955,  Snyder  and 


iipiAL  Habitat  Requirements:  Open  land. 

ODUCTION:  Age  at  sexual  maturity:  1  year,  but 
:o-monly  breeds  during  second  year.  Breeding  period: 
Jajiy  March  to  mid- April.  Gestation  period:  31  to  32 
la|.  Young  born:  Early  April  to  mid-May.  Litter  size:  2 

average  4.  Litters  per  year:  1 . 

iCJlE RANGE:  0.25  to  0.50  mile  (0.4  to  0.8  km)  m  diame- 
erBurt  1957),  In  alfalfa  and  clover  the  home  range 
)oidaries  are  often  within  20  yards  (18.2  m)  of  den  (Go- 
lirl  977:89). 

'OId  Habits:  Succulent  green  vegetation  such  as  al- 
al,  clover,  grasses,  and  herbs.  Occasionally  eats  small 
imbnts  of  insects.  Diurnal  feeder. 


-C'mentS:  Fossorial  except  when  feeding.  Digs  exten- 
iiv''3ystem  of  burrows  including  a  hibernation  and  nest 
;hciber.  Sometimes  uses  separate  summer  and  winter 
ier. 
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(Sciurus  curuiincn:iis) 


RANGE:   Southern  Quebec  to  Manitoba  s.  to  Texas  and 
Florida. 


Relative  Abundance  in  New  England: 

abundant. 


Common    to 


HABITAT:  Deciduous  and  mixed  forests,  especially  those 
with  trees  that  produce  mast.  River  bottomland,  woodlots 
in  town,  city  parks. 

Special  Habitat  Requirements:  Oaks,  tall  trees  for 

dens  or  leaf  nests  (nests  are  usually  25  feet  (7.6  m)  or 
more  above  ground). 

Reproduction:  Age  at  sexual  maturity:  About  3  months 
(Smith  and  Barkalow  1967)  to  1  year  (Allen  1954).  Breed- 
ing period:  Breeding  period:  January  to  February,  occa- 
sionally May  and  June  (second  litter).  Gestation  period: 
44  days.  Young  born:  March  to  April,  August.  Litter 
size:  2  to  5,  typically  2  or  3.  Litters  per  year:  1  or  2. 

Home  Range:  2  to  7  acres  (0.8  to  2.8  ha)  (Burt  and  Gros- 
senheider  1976: 1 18).  The  average  minimum  home  range 
of  43  individuals  in  mature  oak-hickory  woods  in  West 
Virginia  was  1 .24  acres  (0.50  ha)  (Pack  et  al.  1967).  1 .20 
acres  (0.49  ha)  was  the  average  range  of  55  squirrels  in 
mature  to  over-mature  oak-hickory  stand  in  West  Vir- 
ginia (Doebel  and  McGinnis  1974).  1 .40  acres  (0.57  ha) 
in  mature  oak-hickory,  beech  and  poplar  woodlots  in 
Maryland  (Flyger  1960). 


Food  Habits:  Diurnal  feeder.  Consumes  nuts,  b 
seeds  and  grains,  fungi,  fruits,  birds'  eggs,  inner  ba  l|f 
trees.  Commonly  caches  food  for  future  use.  Will  ee  ',- 
sects  and  then  pupae  in  spring  and  summer  when  pre  fi- 
red foods  are  scarce  (H.  Smith,  personal  commur  f 
tion).  ; 

I 

COMMENTS:  Arboreal,  seldom  wandermg  far  from  tr  i 
In  autumn  squirrels  often  move  home  ranges  short  1 
tances  to  areas  with  greater  food  supplies  (Sharp  li: 
and  may  occasionally  migrate  in  large  numbers  ci 
many  miles  (Larson  1962).  Usually  several  squir  f 
share  winter  dens. 


Key  References: 
1955. 


Godm  1977,  Pack  et  al.  1967,  Ul  1 


426 


■M^ 


ed  Squirrel 

'amiasciurus  hudsonicus) 


^^GE:  Quebec  w.  to  Alaska  s.  in  the  Appalachians  to 
inessee  and  in  the  Rockies  to  New  Mexico. 

iiATiVE  Abundance  in  New  England:  Common  to  un- 

icjimon. 

i 

i3ITAT:   Coniferous,  mixed  and  occasionally  decidu- 
)uiorests,  rural  woodlots. 


jipiAL  Habitat  Requirements:  Woodlands  with  ma- 

w  trees,  conifers  preferred. 

^PRODUCTION:  Age  at  sexual  maturity:  1  year.  Breed- 
n. period:  January  to  September.  Peak:  Mid-February 
o4arch  and  June  to  July.  Gestation  period:  36  to  40 
Ics.  Young  born:  March  to  May,  August  to  September. 
AW  size:  1  to  7,  typically  4  or  5.  Litters  per  year:  1  or  2. 

■Icj^E Range:  About  1  acre  (0.4  ha)  when  food  is  plenti- 
u  Hamilton  1939b).  2.73  to  6.03  acres  (1.1  to  2.4  ha) 
Bifield  1974:139).  Less  than  200  yards  (182  m)  in 
iiiheter  (Burt  and  Grossenheider  1976:121).  Defends 
:e(|ing  and  den  sites. 

J 

'CJD  HABITS:   Diurnal  and  crepuscular.  Feeds  on  seeds 

jf  fonifers,    nuts,    buds,    sap,    tender    leaves,    fruits, 

lobrs,  fungi,  insects,  birds'  eggs,  and  the  young  of 

im  1  vertebrates.  Caches  food  for  winter  use. 

■-CIMENTS:  Prefers  to  nest  m  natural  cavity  or  aban- 
iobd  woodpecker  hole.  When  unavailable,  squirrels 
^a  construct  globular  leaf  nests  near  top  of  tree  or  next 


to  trunk  or  use  ground  burrows.  Become  inactive  for 
short  periods  m  winter  to  avoid  cold  and  storms. 

Key  References:  Hamilton  1939b,  Hatt  1929,  Klugh 
1927,  Layne  1954. 
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Southern  Flying  Squirrel 

(Glaucomys  volans) 


RANGE:  Eastern  North  America  from  Nova  Scotia  w.  to 
the  Great  Lakes  and  s.  to  East  Texas  and  s.  Florida. 

Relative  Abundance  in  New  England:  Common  to  un- 
common. 

Habitat:  Mature  deciduous  and  mixed  forests  espe- 
cially beech-maple,  oak-hickory  and  aspen. 

Special  Habitat  Requirements:  Several  nest  sites  per 

individual  (Muul  1968),  mature  woodland  with  cavity 
trees.  Favors  cavities  with  entrance  diameters  of  1 .6  to  2 
inches  (40  to  50  mm)  (Dolan  and  Carter  1977). 

Reproduction:  Age  at  sexual  maturity:  About  6  mon- 
ths. Breeding  period:  Late  February  to  early  March; 
June  to  July.  Gestation  period:  About  40  days.  Young 
born;  April  and  May;  July  and  August.  Peaks:  April  and 
August  (Massachusetts).  Litter  size:  2  to  6,  average  3  to 
4.  Litters  per  year.  2. 

Home  Range:  Average  0.41  acre  (0.17  ha)  for  females 
(may  defend  entire  home  range)  and  0.53  acre  (0.21  ha) 
for  males  (no  defense)  in  oak-maple  habitat  m  New  York 
(Madden  1974). 

Sample  Densities:  Densities  of  up  to  5  individuals  per 
acre  (12/ha)  have  been  reported  in  woodland  in  New 
York  (Sollberger  1943). 

Food  Habits:  Hickory  and  other  nuts,  acorns,  seeds 
and  fleshy  fruits.  Also  takes  insects  and  occasionally 


birds'  eggs  and  fledglings.  Most  carnivorous  of  tj; 
squirrels.  Stores  food  in  den  for  winter  use. 

Comments:  Nocturnal  feeders;  highly  sociable— ;  3- 
eral  squirrels  may  occupy  same  den  at  once,  especi  i' 
in  winter.  Favors  abandoned  woodpecker  holes  for  li 
sites.  Active  throughout  the  year  except  during  extn  f 
winter  cold.  [ 

J 
Key  References:   Burt  1940;  Jordan  1948;  Muul  Hi 

Sollmger  1940,  1943. 
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lorthern  Flying  Squirrel 

31aucoTnys  sabrinus) 


F,NGE:  Canada  w.  to  Alaska,  s.  m  the  Eastern  United 
ates  to  s.  New  England,  and  in  the  Appalachians  to 
Mrth  Carolina.  To  the  w.  the  range  extends  s.  to  North 
[ kota,  Utah  (Rocky  Mountains),  and  n.  California. 

Flative  Abundance  in  New  England:  Common  to  un- 
cmmon. 


-irzi^ 


cavity,  often  an  old  woodpecker  hole.  Active  throughout 
year  except  during  extreme  winter  cold.  Often  highly 
social  in  winter  dens. 


Key  References: 
1977. 


Banfield  1974,  Cowan   1936,  Godm 


HbITAT:  Forests  of  mixed  mature  conifers  and  decidu- 
OB  trees;  less  often  in  purely  hardwood  forests.  Favors 
col,  heavily  wooded  areas  above  1,000  feet  (305  m)  in 
ei|vation. 

SlciAL  Habitat  REQUIREMENTS:  Mature  trees,  cavities 
fqwinter  dens.  Arboreal  lichens  for  winter  food. 


R'?RODUCTION:  Age  at  sexual  maturity:  Probably  6 
rrnths  to  1  year.  Breeding  period:  February  to  May  and 
Ji./.  Gestation  period:  About  37  days.  Young  born:  Late 
Vrch  to  early  July;  late  August  or  early  September  (Go- 
d  1977:103).  Litter  size:  2  to  6,  typically  4  or  5.  Litters 
p|year:  1  or  2. 

HWe Range:   Unknown. 


FpO  HABITS:  Nocturnal  feeder.  Eats  a  variety  of  nuts, 
esjecially  acorns;  also  takes  seeds,  catkins,  fruits,  buds, 
infects,  mushrooms,  birds'  eggs,  and  nestlings.  Caches 
fop  in  tree  cavities. 

CvlMENTS:  Summer  nest  may  be  constructed  on  a  limb 
net  to  tree  trunk  (usually  a  conifer).  Winter  nest  is  in  a 
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Beaver 

(Castor  canadensis) 


t    , 


RANGE:  Most  of  North  America  with  the  exception  of  the 
high  arctic,  parts  of  the  sw.  United  States,  Florida,  and 
Mexico. 

Relative  Abundance  in  New  England:  Common. 

HABITAT:  Small  to  large  slowly  flowing  brooks,  streams, 
or  rivers  that  are  usually,  but  not  necessarily,  bordered 
by  woodland. 

Special  Habitat  Requirements:  Wetlands  that  provide 

an  adequate  food  supply  and  sufficient  water  depths. 

Reproduction:  Age  at  sexual  maturity:  1-1/2  to  2  years 
(Lason  1967).  Breeding  period:  Mid-January  to  mid- 
March.  Peak:  Mid-February.  Gestation  period:  About 
106  days.  Young  born:  Mid-May  to  early  June.  Litter 
size:  1  to  9,  typically  3  to  5.  Litter  size  may  be  related  to 
type  and  amount  of  available  food  (Huey  1956).  Litters 
per  year:  1. 

Home  Range:  Beavers  have  been  known  to  range  in  ex- 
cess of  450  feet  (137  m)  from  water  in  search  of  food 
(Hiner  1938)  but  generally  remain  much  closer  to  lodge. 

Food  Habits:  Mainly  a  nocturnal  feeder.  Consumes 
bark  of  deciduous  trees  especially  aspen,  balsam  poplar, 
alder,  willow,  birch,  and  maple.  Also  takes  herbaceous 
vegetation  especially  aquatics,  and  some  grasses. 
Caches  food  under  ice  for  winter  use. 


COMMENTS:  Monogamous  pair  bond  is  life-long.  Cd'i 
structs  dams  to  retain  water  and  large  lodge  of  mud  c:\ 
sticks  to  enclose  den  for  raising  of  young  and  winter  sh  i 
ter  or  digs  burrows  m  banks. 


Key  REFERENCES:    Godm    1977, 
1973,  Jenkins  and  Busher  1979. 


Hodgdon  and  Lars) 


4 

I 
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?er  Mouse 

romyscus  maniculatus) 


.>' 


^^ 


GE:  Most  of  North  America  except  n.  Canada,  w. 
;ico,  the  se.  United  States  and  the  Atlantic  Coastal 
n. 


:eative  Abundance  in  New  Eengland:  Common. 


[/ITAT:  Mainly  occurs  in  interiors  or  along  edges  of 
oierous  or  mixed  forests,  along  field  borders,  stone 
^3;^,  in  out-buildings  near  areas  with  small  trees  and 
e 56  ground  cover  (Godm  1 977 : 1 1 1 ) .  Uses  recent  for- 
stlearcuts  (Kirkland  1977b). 

I 
1E»0DUCTI0N:  Age  at  sexual  maturity:  Females:  40  to 

0  ays.  Males:  about  60  days.  Breeding  period:  March 

iFigh  October.   Gestation  period:   About  23  days. 

oijigborn:  April  to  October.  Litter  size:  3  to  7,  average 

.  Iters  per  year:  3  or  4. 

idjE  Range:  Average  2.3  acres  (0.9  ha)  for  adult  males 
ncl.4  acres  (0.6  ha)  for  adult  females  in  virgin  hard- 
racl  forest  in  Michigan  (Blair  1942).  0.10  to  0.31  acre 
3.(i;  to  0.13  ha)  for  adult  males  and  0. 12  to  0.25  acre 
O.f  to  0. 10  ha)  for  adult  females  (ManviUe  1949). 

)A>?LE  Densities:  Density  normally  ranges  from  a  low  of 
rnjjse  per  2  acres  (1/0.8  ha)  in  spring  to  a  high  of  22 
nici  per   2   acres    (22/0.8    ha)    in    autumn    (Banfield 
97J165). 

'OCi  HABITS:  Nuts,  seeds,  grains,  fruits,  mushrooms. 
Uscpats  small  invertebrates  such  as  worms,  snails,  in- 
ectkrvae,  and  occasionally  carrion.  Caches  food  in  fall 


or\ 


nter  use. 


Comments:  Nocturnal.  Active  throughout  the  year  ex- 
cept during  severe  cold  spells  or  winter  storms.  Nests  in  a 
variety  of  places  including  stone  walls,  buildings,  old 
burrows  of  small  mammals,  under  logs  or  in  tree  cavities. 

Key  References:  Blair  1942,  Choate  1873,  Godm  1977, 
King  1968,  Klein  1960. 
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White-footed  Mouse 

(Peromyscus  leucopus) 


RANGE:  Throughout  most  of  the  Eastern  United  States  ex- 
cept n.  Maine,  n.  Minnesota,  n.  Wisconsin,  Florida  and 
coastal  sections  of  the  se.  United  States.  Does  not  occur 
w.  of  Arizona  and  Montana. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Interiors  and  edges  of  deciduous,  mixed,  and 
coniferous  forests  from  sea  level  to  above  treeline.  Clear- 
cuts,  brushy  woodland  clearing,  pastures,  streamside 
thickets,  buildings. 

REPRODUCTION:  Age  at  sexual  maturity:  6  to  7  weeks. 
Breeding  period:  Late  February  to  November.  Gestation 
period:  22  to  25  days.  Young  born:  March  to  December. 
Litter  size:  1  to  7,  typically  3  to  4. 

Home  Range:  Sizes  ranged  from  0. 16  to  0.54  acre  (0.06 
to  0.22  ha)  for  adult  males  and  0.06  to  0.36  acre  (0.02  to 
0. 15  ha)  for  adult  females  in  mature  oak-hickory  in  south- 
ern Michigan  (Burt  1940). 

Food  HABITS:  Seeds,  acorns,  nuts,  fruits,  tender  green 
plants,  insects,  and  small  amounts  of  meat  (carrion). 
Commonly  stores  food  for  future  use. 

COMMENTS:  Nests  in  a  variety  of  places  including  stone 
walls,  tree  cavities,  under  stumps  or  logs  or  in  buildings. 
Nocturnal  and  active  in  all  seasons. 

Key  References:  Burt  1940,  King  1968,  Snyder  1956, 
Svihla  1932. 
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>uthern  Red-backed  Vole 

ethhonomys  gapperi) 


>  -^  #       .-,^5*, 


■'/" 


.'.y 


3E:  Canadian  Provinces  s.  in  the  United  States  in  the 
alachians  to  n.  Georgia  and  in  the  Rockies  to  sw. 
Mexico.  Also  occurs  m  the  n.  border  states. 

diiVE  Abundance  in  New  England:  Common. 

^ilTAT:  Cool  moist  deciduous,  mixed,  or  coniferous 
njts  among  mossy  rocks,  logs,  tree  roots,  or  other 
i^r.  Less  commonly  found  near  stone  walls  at  wood- 
n  edges  or  near  talus  slopes.  Favors  damp  situations 
cniferous  or  mixed  woods.  Highest  densities  found  in 
blimax  communities  (Cameron  1958:46).  Uses  young 
scuts  in  deciduous  or  coniferous  woodlands 
.i  land  1978)  and  mixed  forest  (Lovejoy  1975). 

'e|aL  Habitat  REQUIREMENTS:  Water  sources  such  as 
•rigs,  brooks  or  bogs,  debris  cover  (fallen  trees, 
iips,  rocks,  slash). 

iPDDUCTION:  Age  at  sexual  maturity:  Possibly  3  or  4 
otns  (Blair  1941:683).  Breeding  period:  Mid-January 
lc;3  November.  Peak:  February  to  October.  Gestation 
Jn'id:  17  to  19  days.  Young  born:  February  to  Decem- 
itter  size:  1  to  8,  typically  4  to  6.  Litters  per  year: 
oljbly  2 


or  more. 


0}  RANGE:  About  0.25  acre  (0.10  ha)  (Burt  and  Gros- 
^nlider  1976:182);  about  0.57  acre  (0.23  ha)  for  1  te- 
al' and  3.56  acres  (1.44  ha)  for  1  male  in  virgin  hard- 
oojforest  in  northern  Michigan  (Blair  1941). 


Food  Habits:  Mamly  green  vegetation  but  also  eats 
seeds,  nuts,  fungi,  bark,  insects,  and  carrion. 

COMMENTS:  Mainly  nocturnal,  active  year  long.  Com- 
monly uses  burrow  systems  of  moles  or  other  mammals. 
Nests  under  logs,  stumps,  roots,  or  snow  (winter). 

Key  REFERENCES:  Criddle  1932;  Miller  and  Getz  1972, 
1973;  Svihla  1930. 
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Meadow  Vole 

(Microtus  pennsylvanicus) 


Range:  Southern  two-thirds  of  Canada  and  s.  Alaska,  s. 
to  Washington,  n.  New  Mexico,  Missouri  and  n.  Geor- 
gia. 

Relative  Abundance  in  New  England:  Abundant. 

HABITAT:  Fields,  pastures,  orchards,  freshwater  and  salt 
water  marshes  and  meadows,  borders  of  streams  and 
lakes,  open  and  wooded  swamps,  bogs;  less  commonly 
in  open  woods  and  clearcuts. 


Special  Habitat  Requirements: 

tion,  loose  organic  soils. 


Herbaceous   vegeta- 


REPRODUCTION:  Age  at  sexual  maturity:  Females:  about 
25  days.  Males:  about  45  days.  Breeding  period: 
Throughout  the  year,  if  snow  provides  insulating  cover. 
Peak:  April  to  October.  Gestation  period:  About  21 
days.  Young  born:  Throughout  the  year.  Litter  size:  I  to 
9,  typically  4  or  5.  Litters  per  year:  May  produce  5  to  10. 
Known  to  produce  17  (Hamilton  1941). 

Home  Range:  Seldom  exceeded  0.06  acre  (0.02  ha)  in 
New  York  in  good  habitat  (Hamilton  1937).  Sizes  may 
vary  range  from  0.08  to  0.23  acre  (0.03  to  0.09  ha)  (Ban- 
field  1974).  Defensive  behavior  displayed  during  male 
encounters  may  indicate  that  they  defend  territories 
(Getz  1961b). 


Food  Habits:  Eats  mainly  vegetable  material  espec  |ly 
tender  grasses,  bulbs,  cambium  of  roots  and  st  ."Is, 
seeds,  and  grains.  Occasionally  caches  food  when  ^> 
ply  is  abundant  and  takes  small  amounts  of  meat  \  j'li 
available. 


Comments:  Active  day  and  night  throughout  the  :^r. 
Builds  extensive  tunnel  and  runway  systems.  Nests  u  ^x 
boards,  rocks,  logs,  and  in  other  sheltered  spots  in(  M 
ing  tunnels.  May  damage  nursery  and  orchard  s 
There  is  a  cyclic  fluctoation  in  populations  of  ab(u4 
years  (Hamilton  1937).  The  beach  vole,  found  onl 
Muskeget  Island,  Massachusetts,  is  here  considerei 
meadow  vole.  Burt  and  Grossenheider  (1076:183)  tji- 
cated  that  it  may  be  a  separate  species,  M.  breweri;  ()■ 
din  (1977: 124)  gives  the  beach  vole  species  status. 


Key  References:  Bailey  1924,  Blair  1940b,  Getz  19  i 
Hamilton  1937. 
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3ck  Vole 

'icrotus  chrotorrhinus) 


f   I 


It^GE:  Cape  Breton  Island  and  e.  Quebec  w.  to  ne.  Min- 
ibta.  The  mountains  of  n.  New  England,  s.  m  the  Ap- 
)  achians  to  North  Carolina . 

ilATIVE  Abundance  IN  New  ENGLAND:  Unknown,  possi- 
)',rare,  but  may  be  locally  common  in  appropriate  hab- 
t-'i 

ipiTAT:  Coniferous  and  mixed  forests  at  higher  eleva- 
icls.  Favors  cool,  damp,  moss-covered  rocks  and  talus 
was  in  vicinity  of  streams.  Kirkland  (1977a)  captured 
ck  voles  in  clearcuts  in  West  Virginia,  habitat  not  pre- 
'iisly  reported  for  this  species.  Timm  and  others  (1977) 
o^d  voles  using  edge  between  boulder  field  and  ma- 
ul forest  in  Minnesota.  They  have  been  taken  at  a  new 
0' elevation  (1,509  feet,  460  m)  in  the  Adirondacks 
KklandandKnipe  1979). 


)P:fciAL  Habitat  Requirements:  Cool,  moist,  rocky 

^fcidlands  with  herbaceous  groundcover  and  flowing 
vaifr. 


^E'ODUCTION:  Age  at  sexual  maturity:  Females  and 
na's  are  mature  when  body  length  exceeds  1 40  mm  and 
i5(|nm,  respectively,  and  total  body  weight  exceeds  30 
J  f.^  both  sexes  (Martin  1971).  Females  born  in  late 
iprig produce  litters  in  first  summer  (Timmet  al.  1977). 
^reding  period:  Late  March  to  mid-October  (Martin 
i9/)).  Gestation  period:  Unknown.  Young  born:  Early 
iprgtofall;  peak:  June.  Litter  size:  1  to  7,  typically  3  or 
ters  per  year:  Up  to  3. 


1. 1 


Home  RANGE:  Unknown. 

Food  Habits:  Bunchberry,  wavy-leafed  thread  moss, 
blackberry  seeds  (Martin  1971).  May  browse  on 
blueberry  bushes  (twigs  and  leaves),  mushrooms,  and 
Clinton's  lily.  A  captive  subadult  ate  insects  (Timm  et  al. 
1977).  Seems  to  be  diurnal  with  greatest  feeding  activity 
taking  place  m  morning  (Martin  1971).  Less  active  in 
afternoon  in  northern  Minnesota  (Timm  et  al.  1977). 

COMMENTS:  Occurs  locally  in  small  colonies  throughout 
its  range.  Natural  history  information  is  lacking  for  this 
species.  Habitat  preferences  seem  to  vary  geographi- 
cally. 

Key  REFERENCES:  Banfield  1974,  Burt  1957,  Kirkland 
1977a,  Martin  1971 ,  Timm  et  al.  1977. 
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Woodland  Vole 

(Microtus  pinetorum) 


RANGE:  Northcentral  New  England,  w.  to  c.  Wisconsin  s. 
to  e.  Texas  and  n.  Florida. 

Relative  Abundance  in  New  England:  Common  to  un- 
common. 

HABITAT:  Deciduous  forests,  grasslands,  meadows,  and 
orchards.  Occurs  in  marshes  and  swamps  but  favors 
well-drained  uplands. 

Special  Habitat  Requirements:  May  require  ground- 
cover  of  leaves  (duff)  or  grass;  moist  well-drained  soils. 

REPRODUCTION:  Age  at  sexual  maturity:  2  months  (Ham- 
ilton 1938).  Breeding  period:  Mid-February  to  mid-No- 
vember. Gestation  period:  About  24  days.  Young  born: 
Early  March  to  early  December.  Litter  size:  2  to  4. 

Home  Range:  About  0.25  acre  (0. 10  ha)  in  oak-hickory 
woods  in  Michigan  (Burt  1940).  Home  ranges  of  voles  in 
Connecticut  had  average  maximum  diameters  of  30.7 
yards  (33.7  m)  for  females  and  30  yards  (32.7  m)  for  males 
(Miller  and  Getz  1969). 

Sample  Densities:  Densities  ranged  from  0  to  6  individ- 
uals per  acre  (0  to  14.6/ha)  in  upland  oak  woods  (Miller 
and  Getz  1969). 

Food  Habits:  Subterranean  tubers,  roots  and  bulbs; 
seeds,  nuts,  fruits,  bark,  and  leaves.  Often  caches  large 
amounts  of  food  in  burrows. 


Comments:  Highly  fossorial  spending  much  time  cf 
ging  tunnel  systems  and  foraging  below  ground.  1  i 
nels  may  be  dug  as  deep  as  12  inches  (30.5  cm)  but  ^ 
generally  3  or  4  inches  (7  to  10  cm)  below  ground  \\ 
face.  Nests  are  built  under  logs  or  rocks  or  in  burr  i| 
well  below  ground .  Active  throughout  the  year .  May  1  ^ 
severe  pest  species  in  nurseries  and  orchards  in  :j 
Northeast.  Also  called  the  pine  vole. 

Key  References:   Benton   1955,   Burt   1940,   Hami 
1938,  Miller  and  Getz  1969. 
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uskrat 

ndatra  zibethicus) 


GE:  Throughout  most  of  Canada  except  portions  di- 
ly  e.  and  nw.  of  Hudson  Bay.  In  most  of  the  United 
58  except  parts  of  Cahfornia,  Texas,  South  Carohna, 
rfjirgia,  and  all  of  Florida. 

EiVTivE  Abundance  in  New  England;  Common  to  un- 
ii 
3jtaon. 


fTAT:  Marshes,  shallow  portions  of  lakes,  ponds, 
vinps,  sluggish  streams,  drainage  ditches.  Most  abun- 
a,l  in  areas  with  cattails. 

PiiAL  Habitat  Requirements:  Wetlands  with  dense 

mrgent  vegetation  and  stable  water  levels. 

eIodUCTION:  Age  at  sexual  maturity:  Possibly  6 
icths,  and  perhaps  as  early  as  4  months  (H.  Smith,  per- 
3r'l  communication).  Breeding  period:  Late  February 
)  ugust  (H.  Smith,  personal  communication).  Mid- 
Ia;h  to  September  (Chamberlain  1951)  in  Massachu- 
5ti,  Gestation  period:  28  or  30  days  (Godin  1977: 133). 
oiig  born:  April  or  May  and  June  or  July;  September 
nc;arly  October  litters  have  been  observed  (H.  Smith, 
erjnal  communication).  Litter  size:  1  to  8,  typically  5 
r  'j  Litters  per  year:  Average  3  (H.  Smith,  personal 
orjnunication) .  Litter  size  positively  correlates  with  lat- 
ucj  while  number  of  litters  per  year  is  inversely  related 
3obe  1977  cited  in  Perry  1982). 


[Olfe  Range:  Usually  within  200  yards  (182  m)  or  den 
inagton  and  Errington  1937).  Territorial.  Females 
itl'j'Gung  will  defend  nest  site.  Most  foraging  within  15 
letrs  (50  ft.)  of  the  primary  lodge  and  few  movements 
xo  ded  150  meters  (500  ft.)  (MacArthur  1978). 


Food  Habits:  A  variety  of  aguatic  plants  especially  cat- 
tails, reeds,  pondweeds,  bulrushes,  and  water  lilies, 
fresh  water  clams,  and  other  small  aguatic  animals. 
Builds  roofed  feeding  platforms  near  house. 

Comments:  May  construct  a  dome-shaped  chamber  of 
weeds  over  water  (less  than  2  feet  (0.6  m)  deep)  for  nest 
or  may  dig  a  den  in  stream  or  ditch  bank.  Mainly  noctur- 
nal but  often  seen  m  daylight.  Active  throughout  the 
year.  Populations  tend  to  follow  a  10-year  cycle  (Elton 
and  Nicholson  1942). 

Key  References:  Errington  1961,  1963;  Godin  1977; 
Johnson  1925;  Shanks  and  Arthur  1952. 
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Southern  Bog  Lemming 

(Synaptomys  cooperi) 


RANGE:  Quebec  w.  to  Manitoba, 
Virginia,  and  Maryland. 


s.  to  Kansas,  Arkansas, 


Relative  Abundance  in  New  England:  Uncommon,  in 

very  scattered  colonies. 

HABITAT:  Uses  a  variety  of  habitat  including  marshes, 
open  meadows  and  orchards,  moist  deciduous  and 
mixed  forests.  Favors  sphagnum  bogs  and  deciduous 
woodlands  with  a  thick  layer  of  loose  duff.  Uses  clearcuts 
and  other  small  forest  openings  with  adequate  ground- 
cover  (Kirkland  1977b,  McKeever  1952). 

Special  Habitat  Requirements:  Moist  soils. 

REPRODUCTION:  Age  at  sexual  maturity:  Unknown. 
Breeding  period:  Throughout  the  year.  Peak:  April  to 
September.  Gestation  period:  21  to  23  days.  Young 
born:  Throughout  the  year;  most  young  are  born  be- 
tween May  and  September.  In  New  Jersey,  females  pro- 
duced a  litter  every  67  days  (average)  in  spring  and  sum- 
mer (Conner  1959).  Litter  size:  1  to  8,  typically  2  to  5. 

Home  RANGE:  1  acre  (0.40  ha)  for  1  individual  m  sphag- 
num bog  with  tamarack  and  black  spruce  forming  a 
dense  canopy  (Buckner  1957).  0.20  to  0.50  acre  (0.08  to 
0.20  ha)  (Banfield  1974: 188).  Females  defend  nest. 

Food  Habits:  Tender  parts  of  herbaceous  plants,  espe- 
cially leaves,  stems  and  seeds  of  grasses  and  sedges, 
fruits.  Occasionally  takes  fungi,  bark,  and  insects. 


COMMENTS:  Tunnel  systems  are  deep,  6  to  12  inche  IS 
to  30  cm)  below  ground  and  complex  with  many  ie 
chambers  for  resting,  feeding,  and  storing  of  food.  :;'- 
face  runways  serve  as  travel  lanes.  Winter  nest  ma^je 
located  in  burrow,  summer  nest  may  be  on  surface  ii  ft 
of  grass.  Active  during  the  day  and  night  at  all  seaso  \\i 
the  year.  Life  history  is  poorly  known.  ; 

Key  REFERENCES:  Buckner  1957,  Conner  1959,  G  in 
1977.  I 
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)rthern  Bog  Lemming 

naptomys  borealis) 


GE:  Labrador  w.  to  c.  Alaska,  s.  to  Washington,  se. 
itoba  and  n.  New  England. 

mVE  Abundance  IN  New  ENGLAND:  Rare  and  local. 

PHAI:    Sphagnum    bogs,    damp    weedy    meadows, 
c;y  spruce  woods,  hemlock  and  beech  forests. 

^lAL  Habitat  Requirements:  Moist  to  wet  loose  soils 

f  mold. 


EEuDUCTION:  Age  at  sexual  maturity:  Unknown, 
re'ding  period:  Unknown.  Gestation  period:  Un- 
ic^n.  Young  born:  May  to  August.  Litter  size:  4  to  8, 
Pially  4. 

! 
Oil  Range:  Unknown. 

09  Habits:  Succulent  parts  of  grasses  and  sedges, 
Je|,  fungi. 

I 
■OI-^ENTS:  Uses  burrows  several  inches  below  ground 
nahallow  runways  on  surface.  This  species'  life  history 
'P'prly  known.  Two  reported  New  England  specimens 
rebm  Mt.  Katahdm,  Maine,  and  Fabyans  at  the  base 
fV  Washington,  New  Hampshire  (Godm  1977:  136). 
■  Finch  (personal  communication)  reported  a  third  re- 
orcrom  Mt.  Moosilauke,  New  Hampshire. 

^EyWerenCES:  Banfield  1974,  Godm  1977. 
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Norway  Rat 

(Rattus  norvegicus) 


•1- 


RANGE:  Throughout  most  of  North  America  with  num- 
bers varying  with  climate  and  habitat. 

Relative  Abundance  in  New  England:  Abundant. 

Habitat:  Concentrates  in  areas  where  food  is  abundant 
such  as  waterfronts,  farms,  cities,  and  dumps.  They  may 
also  inhabit  rural  and  suburban  residences. 

Special  Habitat  Requirements:  BuUdmgs,  dumps,  or 

loose  soil  for  digging  burrows  near  food  supply. 

Reproduction:  Age  at  sexual  maturity:  80  to  85  days. 
Breeding  period:  Throughout  the  year.  Peaks:  Spring 
and  autumn.  Gestation  period:  21  to  22  days.  Young 
born:  In  all  seasons  of  year.  Litter  size:  2  to  14,  average  9. 
Litters  per  year:  3  to  12,  average  6. 

Home  Range:  About  25  to  50  yards  (23  to  46  m)  m  diame- 
ter (Banfield  1974:  222).  Movements  were  confined  to  an 
area  100  to  150  feet  (30  to  46  m)  in  diameter  both  in  resi- 
dential and  farm  areas  (Davis  1953). 

Food  Habits:  Omnivorous,  taking  fruits,  vegetables, 
grains,  carrion  and  fresh  meats,  garbage. 

Comments:  Colonial  and  closely  associated  with  man. 
Probably  the  most  economically  important  of  the  rodents 
because  of  the  damage  they  cause  to  buildings  and  the 
diseases  they  spread  to  humans.  Active  mainly  at  night 
throughout  the  year.  May  dig  extensive  burrow  systems 
for  nesting  and  escaping  predators. 


Key  References:  Calhoun  1962,  Davis  1953. 
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[ouse  Mouse 

4us  musculus) 


IZM 


NGE:  Throughout  North  American  from  s.  Canada  to 
/|xico. 

ATivE  Abundance  in  New  England:  Abundant. 

iglTAT:  Buildings,  fields,  corncribs,  and  so  on.  Often 
j^rows  in  fields  and  uses  existing  mouse  runways  dur- 
n  warm  seasons  of  year  and  moves  indoors  to  escape 
ifjter  cold. 

ciAL  Habitat  Requirements:  Buildings  m  winter. 


llRODUCTION:  Age  at  sexual  maturity:  8  weeks  (fe- 
!es)  (Godin  1977:142),  5  weeks  (Banfield  1974:224). 
ding  period:  Throughout  the  year.  Peak:  Early 
png  to  late  summer.  Gestation  period:  19  to  21  days. 
I'cng  born:  Throughout  the  year.  Litter  size:  3  to  12, 
Ylpally  4  or  5.  Litters  per  year:  5  to  8,  typically  6. 

^(|^E  RANGE:  Average  1,560  sguare  feet  (145  m^)  for 
ni'ss  and  females  (Lidicker  1966)  in  brush-grass  habitat 
oian  island)  with  high  population  of  Microtus.  3,925 
qpe  feet  (365  m^)  in  area  with  low  (1  individual)  Mi- 
Tibs  population  (Quadagno  1968). 


iAjPLE Densities:  Densities  of  300  or  more  mice  per  acre 
7'!  + /ha)  were  reported  on  an  island  (Lidicker  1966). 

fClD  HabitS:  Fruits,  grains,  seeds,  vegetables,  plant 
"0(8,  insects,  almost  any  sweet  or  high  protein  food.  Oc- 
:;a:bnally  caches  food. 


COMMENTS:  Mainly  nocturnal,  active  throughout  the 
year.  Colonial  and  highly  social — may  construct  com- 
munal nests. 

Key  REFERENCES:  Godin  1977,  Lidicker  1966,  Quadagno 
1968. 
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Mec 

(Zapus  h  udsonius) 


ing  Mouse 


Range:  Most  of  Canada,  Alaska  and  the  continental 
United  States,  s.  to  n.  Georgia  and  w.  to  Colorado. 

Relative  Abundance  in  New  England:  Locally  com- 
mon. 

Habitat:  Moist,  open  grassy  and  brushy  marshes  and 
meadows,  willow-alder  thickets  occurring  along  water 
courses,  swamps  and  transition  areas  between  lowlands 
and  wooded  uplands  and  mixed),  occasionally  dry 
meadows.  Seems  to  prefer  areas  with  numerous  shrubs 
and  small  trees. 

Special  Habitat  Requirements:  Herbaceous  ground- 
cover,  loose  soils  for  burrowing. 

REPRODUCTION:  Age  at  sexual  maturity:  Less  than  1  year. 
Young  females  of  first  litter  may  breed  during  first  year 
(Quimby  1951).  Breeding  period:  Late  April  to  early 
September.  Peaks:  Early  June,  July,  and  August  (Hamil- 
ton and  Whitaker  1979:248).  Gestation  period:  18  days. 
Young  born:  May  to  early  October.  Litter  size:  2  to  8, 
average  5  to  6.  Litters  per  year:  2  possibly  3. 

HOME  RANGE:  Average  0.38  acre  (0.15  ha)  for  females 
and  average  0.43  acre  (0. 17  ha)  for  males  in  Itasca  Park 
in  Minnesota  (Quimby  1951).  Approximately  0.89  acre 
(0.36  ha)  (average)  for  males  and  0.92  acre  (0.37  ha)  (av- 
erage) for  females  in  grassy  area  in  Michigan  (Blair 
1940c). 

Food  Habits:  Invertegrates,  especially  beetles  and 
cutworms  are  taken  in  spring  followed  by  seeds,  fruits, 


nuts,  and  subterranean  fungi  as  summer  progress. 
Feeds  on  rootlets  exposed  by  stream  erosion  (Carrki)n 
1958:49). 

COMMENTS:  Mainly  nocturnal  and  solitary.  Hiber  ,as 
for  longer  periods  in  winter  than  most  mammals  (G  :\n 
1977: 144)  in  chambers  1  to  3  feet  below  ground,  us  ijly 
in  a  bank  or  hill  (Banfield  1974:227). 

Key  References:  Blair  1940c;  Quimby  1951;  Shetpn 
1934;  Whitaker  1963a,  1972b.  j 
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oodland  Jumping  Mouse 

paeozapus  insignis) 


'§[ 


13E:  Canadian  maritime  provinces  s.  to  n.  New  Jersey 
iN.  Maryland  w.  to  ne.  Ohio. 

TiVE  Abundance  in  New  England:  Locally  com- 


\*TAT:  Areas  with  herbaceous  groundcover  and  low 
)(ly  plants  in  both  deciduous  and  coniferous  forests, 
jyently  in  brush  and  herbaceous  vegetation  border- 
g'treams,  lakes,  or  ponds.  Uses  recent  clearcuts  with 
^aceous  cover  (Kirkland  1977b).  Seldom  ventures 
tcbareopen  areas. 


AL  Habitat  Requirements:  Moist  cool  woodland, 

3S' soils  for  burrowing,  herbaceous  cover  (Whitaker 
dVrigley  1972). 

iPpDUCTION:  Age  at  sexual  maturity:  Possibly  as  early 
3l)days  (Layne  and  Hamilton  1954).  Breeding  period: 
a^o  August.  Gestation  period:  21  to  25  days.  Young 
>ri  Late  May  to  late  August.  Occasionally  a  second 
teoorn  in  September  (Godin  1977:148).  Litter  size:  1 
8.jypically  5.  Litters  per  year:  1  or  2. 


3N  Range:  Average  8.96  acres  (3.63  ha)  for  an  adult 
al«and  6.55  acres  (2.65  ha)  for  an  adult  female  (Ban- 
ilc;974:230).  1 .0  to  6.5  acres  (0.40  to  2.63  ha)  for  fe- 
ale  and  1.0  to  9.0  acres  (0.40  to  3.64  ha)  for  males  in 
rg  hardwood  forest  in  Michigan  (Blair  1941). 


3QHABITS:  Tender  parts  of  herbaceous  plants,  roots, 
underground  fungi,  seeds,  insect  larvae  and 
Does  not  cache  food. 


Comments:  Nocturnal  feeder,  hibernates  from  October 
or  November  until  April  or  May.  Nest  may  be  built  in 
excavated  chamber  within  burrow  system  usually  about 
4  inches  (10  cm)  below  the  surface  of  ground  or  under 
log  or  stump. 

Key  References:  Blair  1941;  Brower  and  Cade  1966; 
Hamilton  1935;  Lovejoy  1973;  Preble  1956;  Sheldon 
1934,  1938;  Whitaker  1963b,  Wrigley  1972. 
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Porcupine 

(Erethizon  dorsatum) 


RANGE:  Nova  Scotia  and  Quebec  w.  across  boreal  Can- 
ada to  Alaska,  s.  in  the  Appalachian  to  n.  Virginia;  in  the 
Midwest  to  n.  Minnesota  and  Wisconsin,  and  m  the  West 
to  nw.  Texas,  Arizona,  and  e.  California. 

Relative  Abundance  in  New  England:  Common  to  un- 
common. 

HABITAT:  Mixed  or  coniferous  forests  especially  north- 
ern hardwood-hemlock,  with  adequate  denning  sites. 
Not  restricted  to  any  plant  or  edaphic  community  (Dodge 
1982). 

Special  Habitat  Requirements:   Den  sites  in  rock 

ledges,  trees  or  other  protected  places. 

Reproduction:  Age  at  sexual  maturity:  15  to  16  months. 
Breeding  period:  October  through  December,  occa- 
sionally later.  Gestation  period:  205  to  217  days,  aver- 
age 210  days  (Shadle  1951).  Young  born:  April  to  June. 
Litter  size:  1 ,  rarely  more.  Litters  per  year:  1 . 

Home  RANGE:  Winter  ranges  averaged  6  acres  (2.4  ha)  in 
New  Hampshire  (Faulkner  and  Dodge  1962)  and  13.3 
acres  (5.4  ha)  in  the  Adirondacks  of  New  York  (Shapiro 
1949).  Spring  and  summer  ranges  ranged  from  32  to  36 
acres  (13.0  to  14.6  ha)  in  conifer-hardwood  forest  in  Min- 
nesota (Marshall  et  al.  1962).  Varies  with  climate  and 
habitat  (Dodge  1982). 


Food  Habits:  Herbaceous  and  woody  vegetatioi 
large  quantities  of  grasses,  leaves,  twigs,  buds,  fas 
and  bark.  Hemlock  is  a  major  winter  food  in  the  |rt! 
east  (Dodge  1967).  ' 


COMMENTS:  Mainly  nocturnal,  remaining  3tn 
throughout  the  year.  Den  may  be  in  rocky  ca\:fi 
ledge,  in  hollow  log,  abandoned  building,  or  «ai 
doned  fox  or  beaver  den;  winter  denning  may  \  i 
groups  (Dodge  1982).  Generally  is  solitary  throi  coi 
the  year,  may  spend  the  winter  in  a  "station  tree,"  \  ial 
a  hemlock  or  white  spruce.  May  damage  commejall 
grown  trees  or  buildings.  '■ 

I 
Key  References:    Costello    1966,    Curtis  and  Ki-k 
1944,  Dodge  1967,  Shapiro  1949. 
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lyote 

vis  lairans) 


IjE:  New  England  (except  Rhode  Island),  New  York, 
ynnsylvania,  n.  Ohio,  s.  to  Texas  and  w.  to  Calilor- 


LnvE  Abundance  in  New  England:  Uncommon  to 

njion. 

i^'AT:  Edges  of  second  growth  forests,  open  brushy 
Id,  fallow  agricultural  land,  forest  openmgs  created 
fpor  logging. 

K'R  Habitat:  Coyotes  may  concentrate  in  low-lymg 
with  abundant  snowshoe  hares  and  deer  (Ozoga 
arger  1966). 


1  Habitat  Requirements:  Open  or  semiopen 

7  for  hunting,  secluded  den  sites. 


PIJDUCTION:  Age  at  sexual  maturity:  1  to  2  years. 
sd^ng  period:  February  (in  northern  part  of  range). 
ist|ion  period:  60  to  65  days.  Young  born:  April  or 
lylitter  size:  4  to  8,  occasionally  more,  typically  5  to 


Sample  Densities:  The  winter  density  of  coyotes  on  an 
island  m  Lake  Michigan  was  estimated  at  1  animal  per  2 
square  miles  (5.2  km"^)  (Ozoga  and  Harger  1966). 

Food  Habits:  Opportunistic  feeders  consuming  mainly 
carrion,  small  live  vertebrates,  invertebrates,  and  vege- 
tation. Winter  food  in  the  Northeast  is  mamly  snowshoe 
hare  and  carrion  of  deer. 

Comments:  Mainly  crepuscular  and  nocturnal,  hunting 
along  or  in  small  packs.  Den  is  usually  in  an  excavated 
burrow  that  is  well  hidden  by  vegetation,  a  rock,  or 
stump.  Dens  of  other  animals  frequently  used  (Bekoff 
1982).  Several  dens  may  be  used  by  families  while  pups 
are  less  than  10  weeks  of  age  (Harrison  and  Harrison 
1983). 

Key  References:  Banfield  1974;  Bekoff  1977,  1978; 
Hilton  1978;  Ozoga  and  Harger  1966;  Stebler  1951 . 


'MRANGE:  Size  may  exceed  an  area  5  miles  (8  km)  in 
in|er  depending  on  food  supply  and  time  of  year 
1977).  Range  sizes  of  radio-tracked  individuals 
reireater  for  males  (average  26.3  mi^,  68  km^)  .than 
nals  (6.3  mi^,  16  km^)  m  Minnesota  (Berg  and  Ches- 
ss  |78).  Pack  animals  defend  well-defined  territories, 
irs  nd  solitary  individuals  do  not  (Bekoff  and  Wells 
30 
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Red  Fox 

(Vulpes  vulpes) 


RANGE:  North  America  from  Baffin  Island  s.  to  c.  Texas, 
excluding  se.  United  States,  the  West  Coast  from  Can- 
ada to  California,  the  sw.  desert,  and  the  Great  Plains. 

Relative  Abundance  in  New  England:  Common  to  un- 
common. 

Habitat:  Found  in  a  variety  of  habitats.  A  mixture  of  for- 
est and  open  areas  is  preferred.  Unbroken  fields  and 
dense  forests  avoided.  Edges  used  heavily  (Abies  1974). 

Special  Habitat  Requirements:  Suitable  den  sites. 

Reproduction:  Age  at  sexual  maturity:  Winter  after 
birth.  Breeding  period:  mid-January  to  late  February, 
sometimes  extending  to  March.  Peak:  Lake  January. 
Gestation  period:  51  to  56  days,  average  53  days.  Young 
born:  March  or  April.  Litter  size:  1  to  10,  average  4  or  5. 

Home  Range:  Less  than  3  miles  (4.8  km)  m  diameter 
(Abies  1969,  Sargeant  1972,  Scott  1943,  Storm  1965). 
Phillips  and  others  (1972)  found  that  70  percent  of  the 
juvenile  males  on  study  areas  in  Iowa  and  Illinois  and  30 
percent  of  the  females  moved  more  than  5  miles  (8  km) 
from  their  natal  ranges  during  their  first  year.  Distances 
of  15  to  20  miles  (24  to  32km)  were  common.  Home  range 
is  shared  by  a  male-female  pair  and  seasonally  by  their 
pups  (Sargeant  1972,  Scott  1943).  Seven  foxes  collared 
in  Wisconsin  had  home  ranges  from  57.5  to  161.9  ha  (142 
to  400  acres)  (Abies  1969). 

Food  Habits:  Opportunistic  feeder  consuming  animals 
ranging  from  insects  to  small  mammals.  Commonly  takes 


birds,  turtles,  frogs,  snakes  and  their  eggs.  Berri'^'ai 
fruits  are  eaten  when  available.  Surplus  food  r  I  1 
buried  or  cached  under  snow  and  marked  with  ui  I-. 
eastern  Maine,  Halpin  (1983)  found  snowshoe  he  "ijW^ 
the  most  abundant  winter  food  item  in  a  diet  th  I'ali 
included  deer  and  porcupine. 

COMMENTS:  May  dig  dens  but  prefers  to  use  existir  :)U 
rows  for  rearing  young  and  escaping  predators,  f  sfc 
dens  may  have  an  underground  tunnel  system  25  ;('tl 
m)  long  or  more  (GoJin  1977:203). 


Key  References: 
1929. 


Godm    1977,    Seagears   1944,  Itc 
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ray  Fox 

'•ocyon  cinereoargenteus) 


JGE:  Throughout  the  United  States  except  Idaho, 
Iptana,  Wyoming,  nnost  of  Washington,  and  the  w. 
lins  s.  toTexas.  Recently  extended  n.  to  se.  Canada. 

.IJATIVE  Abundance  in  New  England:  Common  to  un- 

Cjimon.  Presently  is  reoccupying  range  in  New  En- 
Ijid. 

L|lTAT:  Dense  northern  hardwood  or  mixed  forests, 
lij  inhabit  thickets  and  swamps.  Prefers  a  mixture  of 
els  and  woods  (Wood  1958). 


lAL  Habitat  Requirements:  Den  sites  such  as  hol- 

ogs,  tree  cavities,  rock  crevices,  or  cavities  beneath 
Tted  buildings,  rarely  in  ground  burrows. 


;E'I0DUCTI0N:  Age  at  sexual  maturity:  First  year  after 
«!.  Breeding  period:  Mid-January  to  May.  Peak:  Early 
lc':h  (latitude-dependent).  Gestation  period:  51  to  63 
a'',  average  53  days.  Young  born:  March  or  April.  Lit- 
srize:  2  to  7  pups,  average  3  to  5  (Wood  1958). 


1c|e  Range:  Varies  with  food  supply,  disturbances, 
etiing,  and  season.  Range  varies  from  a  mile  (1.6  km) 
'ic!  during  denning  to  5  miles  (8  km)  m  the  fall  (Godin 
9i:206).  Yearsley  and  Samuel  (1980)  found  home 
anks  from  75  to  185  ha  ( 185  to  457  acres). 

OtpHABITS:  Crepuscular  and  nocturnal.  Chiefly  small 
^a;rnals,  particularly  cottontails,  but  includes  birds, 
ep  es  and  amphibians  and  their  eggs.  Acorns,  insects, 
rui,  and  carrion  are  also  eaten. 


oi/  -; 


Comments:  Hunts  prey  and  escapes  enemies  by  climb- 
ing trees.  The  northward  spread  corresponds  to  that  of 
the  cottontail. 

Key  REFERENCES:  Burt  and  Grossenheider  1976,  Godin 
1977,  Sullivan  1956. 
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Black  Bear 

(Ursus  americanus) 


RANGE:  Throughout  Canada  except  the  n.  coast.  In  the 
United  States  it  occurs  in  the  Sierras,  Idaho,  and  Mon- 
tana, s.  through  the  Rockies  into  Mexico,  n.  Great  Lakes 
area,  Ozarks,  Gulf  Coast,  Florida,  and  New  England  s. 
through  the  Appalachians  to  n.  Georgia. 

Relative  Abundance  in  New  England:  Common  m 

north  to  uncommon  farther  south.  Increasingly  reported 
from  nw.  New  Jersey  (R.  Lund,  personal  communica- 
tion.). 

Habitat:  Primarily  in  fairly  remote  forests  and  swamps. 
Prefers  mixed  deciduous-coniferous  woodlands  with  a 
thick  understory.  Reguires  abundant  sources  of  hard  or 
soft  mast  within  its  habitat  (Pelton  1982). 

Special  Habitat  Requirements:  Den  sites  located  under 

fallen  trees,  in  hollow  logs,  rock  ledges,  slash  piles,  or 
other  protected  areas. 

REPRODUCTION:  Age  at  sexual  maturity:  Females:  3-1/2 
years  to  5  years  (Pelton  1982).  Breeding  period:  Early 
June  through  mid-July.  Peak:  mid-June.  Gestation  per- 
iod: 7  to  8  months,  average  220  days.  Young  born:  Mid- 
January  in  Pennsylvania  (Alt  1981)  to  February.  Litter 
size:  1  to  5,  average  2  (varies  with  year  and  locality,  fe- 
males breed  once  every  2  years). 

Home  Range:  Home  range  size  varies  with  many  factors 
and  is  presently  unknown.  There  is  probably  a  greater 
seasonal  range  in  the  male  black  bear  than  the  female 
(Godin  1977:209).  Most  widely  accepted  range  is  a  15- 


mile  (24  km)  average  radius  for  adult  males  and  a  $• 
what  smaller  radius  for  females  (Cahalane  1947). 

I 
Food  Habits:  Plant  material  is  the  major  food;  forb:  .|d 

grasses  eaten  in  spring,  soft  mast  (fruit)  in  summer  .d 

hard  and  soft  mass  in  fall  (Pelson  1982).  Omnivc.^is 

feeder  consuming  insects,  especially  grubs  and  ant  'i- 

der  the  bark  of  rotten  logs  and  stumps,  mice,  frogs  ih 

acorns  and  beechnuts,  apples  and  numerous  berls. 

Also  takes  carrion  and  garbage. 

Comments:  Nocturnal.  Trails  are  used  repeatedly  Id 
prominent  trees  are  often  marked  by  either  sex  by  c  I  /- 
ing  and  ripping  off  bark.  Several  individuals  may  .  |k 
the  same  tree.  Usually  solitary  except  mother  and  c  -ji. 
Cubs  are  born  during  the  winter  while  the  female  is  i  ije 
den.  At  birth  they  weigh  less  than  1  pound  (448  g]  ^d 
are  poorly  developed.  Females  are  inactive  (semi-h  :■■ 
nate)  during  the  coldest  months  of  the  year. 


Key  References:  Banfield  1974,  Burt  and  Grossenh(  i 
1976,  Cardoza  1976,  Godin  1977,  Jonkel  and  C(  \ 
1971,  Spencer  1961. 
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i3E:  Throughout  most  of  s.  Canada  and  the  United 


s  except  for  the  deserts  of  the  Southwest  and  higher 
itions  of  the  Rocky  Mountains.  Afso  occurs  from 
CO  to  Panama. 

iTivE  Abundance  in  New  England:  Common. 

^■uAT:  Wooded  areas  interrupted  by  fields  and  water 
lies.  Not  usually  found  in  dense  forests,  commonly 
jp  in  wetlands  near  human  habitation.  Areas  where 
it|  is  available  (Kaufman  1982). 

e|al  Habitat  Requirements:  A  den  in  any  protected 

eirom  a  culvert  to  an  abandoned  woodchuck  burrow . 
efs  hollow  trees.  Dens  are  usually  located  in  trees  10 
3t|  m)  or  more  above  ground  (Banfield  1974:314)  and 
e  cated  near  water. 

iPfDUCTION:  Age  at  sexual  maturity:  50  percent  of  fe- 
al«i  breed  as  yearlings  (Stuewer  1942);  remaining 
ea  when  2  years  old.  Breeding  period:  Late  January 
1T||1-March,  peak  m  February.  Gestation  period:  63 
lysb  65  days.  Young  born:  Late  April  to  early  May  (if 
e  fmale  is  not  fertilized,  a  second  breeding  cycle  may 
sgi  2  to  4  months  later  (Whitney  and  Underwood 
•52  Litter  size:  3  to  7  cubs,  average  2  to  5  (Asdell  1964. 
ttej  per  year:  1. 

OM  Range:  The  home  range  is  usually  between  0.6 
id  .8  miles,  1  and  3  km  in  diameter  (Kaufman  1982). 
ze  aries  with  the  individual,  food  availability,  and 
at  jr.  Raccoons  have  traveled  up  to  165  miles  (264 
n)i|  164  days  (Lynch  1967). 


Sample  Densities:  Densities  m  New  Jersey  ranged  from  1 
raccoon  per  1 .8  ha  (4.4  acres)  in  woodlands  near  subur- 
ban areas,  to  1  raccoon  per  18.9  ha  (47  acres)  in  mixed 
forest  and  agricultural  land  (Slate  et  al.  1982). 

Food  Habits:  Omnivorous  and  opportunistic.  Animal 
matter  is  the  major  food  in  spring  and  early  summer. 
Fruits  and  seeds  are  eaten  m  summer,  fall,  and  winter. 
Crayfish,  worms,  insects,  carrion,  tender  buds  and 
shoots,  grass,  and  garbage  are  typical  foods. 

COMMENTS:  Primarily  nocturnal,  may  be  seen  in  day- 
light. Dormant  through  the  winter  remaining  in  dens  but 
not  hibernating.  An  entire  family  may  den  together.  Rac- 
coons are  alert,  intelligent  animals  with  a  well-devel- 
oped sense  of  touch. 

Key  REFERENCES:  Godm  1977,  Hamilton  1936,  Lotze  and 
Anderson  1979,  Stuewer  1942. 
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Marten 

(Maries  americana) 


RANGE:  Boreal  forests  of  Canada  to  Alaska  s.  in  the  Cas- 
cade-Sierra Nevada  ranges,  and  the  Rockies  into  New 
Mexico;  extreme  n.  Minnesota  and  Wisconsin  and  n. 
New  England  and  New  York. 

Relative  Abundance  in  New  England:  Uncommon. 

Habitat:  A  diversity  of  wooded  habitats  including  conif- 
erous forests  of  fir,  spruce  and  hemlock,  dense  mixed 
hardwood-conifer  forests,  cedar  swamps.  Softwood 
dominated  mixed  stands  preferred  m  undisturbed  forest 
in  Maine  (Soutiere  1978).  In  the  Adirondacks  martens 
are  found  in  30-year-old  mixed  stands,  and  in  pole  and 
mature  hardwood  stands  at  elevations  of  530  m  to  1463  m 
(1,740  to  4,800  feet)  (Brown  1980). 

Special  Habitat  Requirements:  Den  sites  (hollow  trees 

or  logs  are  most  commonly  used).  Martens  seem  to  have 
no  permanent  den  site  (Godin  1977:217). 

REPRODUCTION:  Age  at  sexual  maturity:  Females:  2  to  3 
years  old.  Males:  1  year.  Breeding  period:  Mid-summer. 
Peak:  July.  Gestation  period:  220  to  275  days,  27-day  de- 
layed implantation.  Young  born:  Early  April  to  mid- 
May.  Litter  size:  1  to  5,  typically  3  to  4. 

Home  Range:  Average  home  range  is  1  sguare  mile  (2.6 
km^)  for  males  and  0.25  sguare  mile  (0.65  km^)  for  fe- 
males (Godin  1977:218).  Recent  work  in  Maine  found 
that  home  ranges  were  5.5  to  23.5  km^  (0.7  to  1 . 1  sguare 
miles)  for  females  determined  by  the  modified  minimum 


area  polygon  method  (Major  et  al.  1981).  Adults  m 
been  found  to  range  up  to  15  sguare  miles  (39  km^)  ( ^r- 
shall  1951).  A  seasonal  altitudinal  migration  may  c  |ir 
in  the  mountains  (Banfield  1974:316). 

Food  Habits:   Small  mammals,   especially  voles    d 
mice  (staples),  red  sguirrels,  and  chipmunks.  Snowjpe 
hare,  grouse,  small  birds  and  their  eggs,  insects 
fruits  are  taken  when  available,  and  frogs,  toads,  rej  t 
and  carrion  are  also  eaten.  Active  night  and  day  di.  r 
all  seasons.  Much  of  winter  hunting  is  done  below  sr : 
surface  (Clark  and  Campbell  1977  cited  in  Strickla 
al.  1982). 


COMMENTS:  Martens  are  easily  trapped,  which  may  : 
tially  explain  their  decline  in  the  Northeast.  Loss  of  1  ^■ 
tat  through  logging,  burning  and  land  clearing  are  in- 
ters contributing  to  the  range  and  population  decrse 
(Godin  1977:217).  Soutiere  (1978)  found  clearcut 
duced  martens  use  for  up  to  15  years;  adeguate  ha: it 
was  provided  in  selective  timber  cuts  that  maintair? 
pole  stage  and  older  residual  stand  of  basal  area  20  : 
m^/ha  (90  to  1 10  sguare  feet  per  acre).  Currently  b ' 
reintroduced  m  the  White  Mountain  National  Fore ; 
New  Hampshire.  This  species  is  commonly  callec 
pine  marten. 

Key  References:  Banfield  1974,  Burt  1957,  Burt  ji 
Grossenheider  1976,  Godin  1977. 
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GE:  Southeastern  Labrador  w.  to  se.  Alaska  s.  m  the 
ra  Nevadas  of  California  and  the  Rocky  Mountains  to 
)ming.  Also  in  n.  Minnesota,  the  Adirondacks  of  New 

c,<;  and  the  mountain  ranges  of  New  England.  It  is  reoc- 

jjying  former  range  m  the  Northeast. 


e|tive  Abundance  in  New  England:  Probably  com- 

4  to  uncommon. 

/JiTAT:  Extensive  forests  of  mixed  hardwoods  and  con- 
s .  Found  less  frequently  in  more  open  stands  or 
uhed  areas.  Favors  wetlands  (alder)  and  mixed 
)ffood-hardwoodforest  types  (Kelly  1977:77).  Diverse 
Jprtsof  preferred  habitats  (Strickland  et  al.  1982). 

PHIAL  Habitat  Requirements:  Dens  m  hollow  trees, 

igj  ground  holes  under  large  boulders,  or  vacant  por- 
jpHe  dens.  Rarely  digs  burrow.  Dens  may  be  lined 
it.leaves  and  are  often  used  as  temporary  shelters  dur- 
igjpnter  storms;  does  not  hibernate. 

EHODUCTION:  Age  at  sexual  maturity:  Both  sexes  be- 
or|  mature  before  their  12th  month  of  age.  Females 
nijce  first  litter  when  2  years  old  (Wright  and  Coulter 
96|.  Breeding  period:  Late  February  to  April.  Peak: 
Gestation  period:  46  to  51  weeks  (Hall  1942), 
itllimplantation  delayed  9  to  10  months;  average  51 
ees.  Young  born:  March  to  early  April.  Litter  size:  1  to 
ki,  average  3. 


lOI 


rac^i 
ge 


;  Range:  Kelly  (1977)  found  that  yearly  ranges  av- 
d  4,747  acres  ( 1 ,922  ha)  and  monthly  ranges  aver- 
2,794  acres  (1131  ha)  in  northern  New  Hampshire. 


Home  range  was  from  8  to  15  miles  (12.8  to  24.0  km)  in 
diameter  (Jackson  1961).  Hunting  circuits  may  be  60 
miles  (96  km)  in  length  (Banfield  1974:319).  Males  range 
farther  than  females.  Fishers  commonly  travel  along 
ridges  crossing  small  streams  to  reach  the  next  ridge 
(Coulter  1959). 

Food  Habits:  About  80  percent  of  the  fisher's  diet  is 
mammals  (Banfield  1974:319).  They  are  opportunists 
taking  shrews,  mice,  squirrels,  birds,  toads,  insects,  ber- 
ries, nuts,  and  carrion.  Procupines  are  common  and  pre- 
ferred prey  of  fishers. 

COMMENTS:  Fishers  are  good  climbers  and  are  as  agile  in 
trees  as  on  ground.  Active  both  day  and  night,  through- 
out the  year. 

Key  REFERENCES:  Banfield  1974,  Burt  1957,  Coulter 
1966,  Godm  1977,  Kelly  1977. 
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Ermine 

(Mustela  ermineo) 


RANGE:  Throughout  Alaska  and  most  of  Canada ,  s.  in  the 
United  States  to  s.  Pennsylvania  and  w.  Maryland,  the 
Great  Lakes  region  and  the  nw.  quarter  of  the  country. 

Relative  Abundance  in  New  England:  Common  to  un- 
common. 

HABITAT:  Wooded  or  open  country  with  thickets,  rock 
piles  or  other  heavy  cover;  often  close  to  watercourses. 

Special  Habitat  Requirements:  Small  rodents,  dense 

brushy  cover. 

Reproduction:  Age  at  sexual  maturity:  Males:  Probably 
1  year.  Females:  3  or  4  months  (Jackson  1961:341). 
Breeding  period:  July  or  August.  Gestation  period:  Pos- 
sibly 9  months  (Hamilton  1933b),  about  255  days  (Jack- 
son 1961:341).  Young  born:  Mid-April  to  early  May.  Lit- 
ter size:  4  to  9,  typically  6  or  7. 

Home  RANGE:  Approximately  30  to  40  acres  (12.1  to  16.2 
ha)  under  normal  conditions  but  may  extend  for  2  or  3 
linear  miles  (3.2  to  4.8  km)  per  night  during  periods  of 
food  shortage  (Jackson  1 96 1 :  34 1 ) . 

Sample  Densities:  May  reach  20  individuals  per  square 
mile  (8/km2)  in  favorable  habitat  (Jackson  1961 :341). 

Food  Habits:  Mice  (staple),  chipmunks,  moles  and 
shrews,  occasionally  birds  and  insects,  and  rarely 
snakes,  frogs,  or  fish. 


Comments:  Den  is  usually  below  ground  under  fall 
tree  or  stump  but  may  also  be  in  abandoned  build  l, 
stone  wall,  hollow  log,  or  almost  anywhere  there  a 
small  dry  enclosure.  Nocturnal  and  active  througl  ft 
the  year.  Molts  to  white  m  winter  throughout  the  Nc  r 
east.  Formerly  short-tailed  weasel.  i 


Key  References:  Hall 
1961. 


1951,  Hamilton  1933b,  Jaclii 
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Long-tailed  Weasel 

'Mustela  frenata) 
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ANGE:  Southern  Canada  to  South  America.  Not  found 
^i  the  sw.  deserts  of  the  United  States,  nw.  Mexico  or  the 
laja  Peninsula. 


LATivE  Abundance  in  New  England:  Common  to  un- 

pmmon. 

IaBITAT:  Open  woods  and  woodland  edges,  grasslands, 
ver  bottomlands,  fencerows.  Found  in  elevations  from 
la  level  to  the  alpine  tundra  zone.  Prefers  to  be  near 
'ater. 

PECiAL  Habitat  Requirements:  Uses  previously  exca- 

|ited  burrows  or  natural  holes  or  crevices  for  dens. 

IPRODUCTION:  Age  at  sexual  maturity:  Females:  3  to  4 
'onths.  Males:  1  year.  Breeding  period:  July  to  August, 
testation  period:  205  to  337  days,  average  279  days 
(/right  1942)  (approximately  7-1/2  months  delayed  im- 
Ipntation).  Young  born:  April  to  May.  Litter  size:  1  to 
,  average  6  to  9  (Wright  1948). 


IpME  RANGE:  Size  varies  with  food  availability,  cover 
t(3e,  and  season.  Studies  in  Wisconsin  showed  ranges  of 
'{  to  40  acres  (12.1  to  16.2  ha)  (Jackson  1961)  and  in 
I'ssouri,  400  acres  (162  ha)  (Schwartz  and  Schwartz 
159).  About  300  acres  (121.5  ha)  in  mixed  agricultural- 
^ijioded-marsh  habitat  in  southern  Michigan.  Average 
cjiising  radius  was  0.3  miles  (0.5  km)  from  den,  and  the 
csrage  daily  distance  traveled  by  1  large  male  was  2 
rles  (3.2  km)  (Quick  1944). 


Food  Habits:  Primarily  small  mammals  including  voles, 
mice,  rabbits,  shrews;  some  birds,  especially  ground 
nesting  species;  a  few  insects  and  an  occasional  snake. 
Small  prey  is  eaten  entirely.  May  climb  trees  to  catch 
prey. 

COMMENTS:  Active  year  long;  commonly  thought  to  be 
mainly  nocturnal  but  often  seen  active  during  daylight 
hours.  Some  individuals  turn  white  m  winter  where  cli- 
mate is  cold.  Molting  occurs  from  mid-October  to  mid- 
November  and  mid-February  to  mid- April. 

Key  REFERENCES:  Banfield  1974,  Burt  and  Grossenheider 
1976,  Godin  1977,  Hall  1951,  Hamilton  1933b. 
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Mink 

(Mustela  vison) 


RANGE:  Canada  (except  high  Arctic)  w.  through  Alaska 
and  s.  throughout  the  United  States  (except  the  sw.  des- 
erts). 

Relative  Abundance  in  New  England:  Common  to  un- 
common. 

HABITAT:  Streambanks,  lakeshores,  and  marshes.  Fa- 
vors forested  wetlands  with  abundant  cover  such  as 
thickets,  rocks,  or  windfalls. 

Special  Habitat  Requirements:  Den  sites  inside  hollow 

logs,  natural  cavities  under  tree  roots  or  in  burrows 
along  stream,  marsh,  or  lake  edges. 

Reproduction:  Age  at  sexual  maturity:  10  months. 
Breeding  period:  Late  February  to  early  April.  Peak: 
March  (Mitchell  1961).  Gestation  period:  40  to  75  days, 
average  51  days,  30-  to  32-day  delayed  implantation  (En- 
ders  1952).  Young  born:  April  or  May.  Litter  size:  2  to  10 
kits,  average  3  to  4. 

Home  Range:  The  average  range  is  2  to  3  miles  (3.2  to 
4.8  km)  in  diameter  for  males  along  river  in  Montana. 
Two  females  had  home  ranges  of  19.3  and  50.4  acres  (7.8 
and  20.4  ha)  in  similar  river  habitat.  Long  distance  travel 
is  common  along  waterways,  and  in  winter  mink  may 
swim  under  the  ice.  Home  ranges  often  overlap  beteen 
juveniles  and  adults  (Mitchell  1961 ). 

Food  Habits:  Aquatic  and  terrestrial  prey.  Importance 
of  prey  items  varies  with  season  and  habitat  (Linscombe 
et  al.    1982).   Small  mammals,   particularly  muskrats. 


voles,  rabbits,  fish,  frogs,  salamanders,  crayfish,  clanj 
and  insects.  Trails  prey  by  scent  and  often  caches  food'  I 

Comments:  Molts  twice  a  year.  Mainly  nocturnal,  acti^  r 
yearlong.  | 

Key  References:  Banfield  1974,  Burt  and  Grossenheid  li 
1976,  Godm  1977,  Mitchell  1961 .  ; 
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triped  Skunk 

iephitis  mephitis) 
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\IGE:  Occurs  throughout  s.  Canada,  except  coastal 
:ish  Columbia  and  throughout  the  United  States  ex- 
!it  the  desert  regions  of  the  Southwest. 

ATiVE  Abundance  in  New  England:  Common. 


[felTAT:  Semi-open  country,  woods  and  meadows, 
cicultural  lands,  suburban  areas,  and  trash  dumps. 
)'curs  from  sea  level  to  timberline. 

i!::iAL  Habitat  Requirements:  Dens;  may  be  under 

cses,  stumps,  in  stone  walls,  rock  cavities,  or  aban- 
ced  burrows. 


Food  HABIT.S:  Omnivorous  diet  includes  insects,  snails, 
small  rodents,  birds  eggs,  fruits,  grains,  nuts,  corn, 
grasses,  buds,  berries,  garbage,  and  carrion.  In  summer 
diet  may  be  as  much  as  43  percent  insects  (Banfield 
1974:339). 

Comments:  Semi-hibernates  during  the  winter  months; 
young  may  remain  in  den  with  mother.  Crepuscular  or 
nocturnal,  sometimes  active  during  daylight  hours.  Not 
efficient  burrowers  but  can  excavate  dens. 

Key  References:  Banfield  1974,  Burt  and  Grossenheider 
1976,  Godm  1977,  Verts  1967. 


ffiODUCTION:  Age  at  sexual  maturity:  Spring  following 
in  (Verts  1967).  Breeding  period:  February  to  late 
I.ch.  Peak:  Mid-February.  Gestation  period:  62  to  68 
as.  Young  born:  Late  April  to  early  June.  Litter  size:  2 
)  D  kits,  typically  6  or  7. 

[CJIE  RANGE:  Nightly  movements  cover  0.25  to  0.50 
:}  ire  miles  (0.6  to  1.35  km^)  increasing  to  4  or  5  sguare 
ii;s  (10.4  or  13  km^)  at  night  during  breeding  season 
34wartz  and  Schwartz  1959). 

A'PLE  DENSITIES:  31  skunks  per  square  mile  (12/km2) 
ung  autumn  peak  on  a  1 .  13-square-mile  (2.93  km^) 
ni  of  farmland,  shrub  and  wooded  ravine  habitat  m 
'ejisylvania  (Jones  1939).  58  square  miles  (22/km2)  in 
fii^r  on  good  habitat  in  Michigan  (Burt  1948: 149). 
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River  Otter 

(Lutra  canadensis) 


RANGE:  Throughout  all  but  northernmost  portions  of 
Canada  and  Alaska  and  in  all  states  of  the  United  States. 
Does  not  occur  in  deserts  or  treeless  regions. 

Relative  Abundance  in  New  England:  Uncommon,  but 

probably  more  common  than  sightings  and  trapping 
would  indicate. 

Habitat:  Borders  of  streams,  lakes  or  other  wetlands  in 
forested  areas. 

Special  Habitat  Requirements:  Body  of  water  such  as 

stream,  pond,  lake,  river;  suitable  den  sites. 

Reproduction:  Age  at  sexual  maturity:  Possibly  2  years 
(Hamilton  and  Eadie  1964).  Breeding  period:  March  or 
April,  followed  by  a  10-  or  1 1 -month  delayed  implanta- 
tion. Gestation  period:  9  to  12  months  (Hamilton  and 
Eadie  1964).  Young  born:  Marcher  April.  Litter  size:  1  to 
5,  average  2  or  3.  Litters  per  year:  1 . 

Home  Range:  15  or  more  linear  miles  (24  km)  (Burt  and 
Grossenheider  1976),  20  or  30  linear  miles  (32  or  48  km) 
for  a  pair  or  male  but  usually  less  than  1  mile  (1.6  km)  for 
females  with  young  (Jackson  1961:384).  Territories 
maintained  within  home  range  (Erlinge  1968). 

Food  Habits:  Aguatic  animals  especially  fish,  frogs, 
crayfish,  salamanders,  and  turtles.  Also  takes  snakes, 
small  birds,  mammals,  earthworms,  and  insects. 


Comments:  May  be  active  at  any  time;  dawn  to  midmcl- 
ing  and  evening  hours  are  the  periods  of  most  acti  {/ 
(Melguist  and  Hornocker  1979).  Active  throughout  Ij 
year.  Den  may  be  in  crevice  in  rocky  ledge,  under  fa  h 
tree,  in  abandoned  beaver  lodge  or  muskrat  house  c  ji 
dense  thickets  bordering  water.  I 


Key  References: 
1964,Liers  1951. 


Jackson    1961,    Hamilton  and  En; 
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\4ountain  Lion 

Felis  concolor) 


Scattered  evidence 
of  presence,  but  no 
confirmed  sigtitings 


C^i^- 


IjvNGE:  Southern  Canada  s.  in  the  w.  mountains  of  the 
Itiited  States  to  South  America,  with  remnant  popula- 
t  ns  in  Florida  and  possibly  New  Brunswick. 

LATivE  Abundance  in  New  England:  Extirpated.  No 

kjown  breeding  population. 

liBITAT:  Historically  used  a  variety  of  habitat.  If  strag- 
csrs  are  present  today,  they  probably  inhabit  remote 
rsuntain  forests,  swamps,  and  wooded  watercourses. 

! 

^ciAL  Habitat  Requirements:  Isolation  from  man.  Re- 

cires  abundant  supply  of  deer  for  prey. 

FJPRODUCTION:  Age  at  sexual  maturity:  2  or  3  years, 
feeding  period:  Throughout  the  year  (every  2  or  3 
Vars).  Gestation  period:  About  3  months.  Young  born: 
Troughout  the  year  (spring-born  cubs  have  highest  sur- 
vi'al  rates  m  the  North).  Litter  size:  1  to  6,  typically  2  or 
3 

i 

F)ME  Range:  May  range  20  or  30  linear  miles  (32  to  48 
k)  during  hunting  trips  (Hamilton  and  Whitaker 
1  '9:310).  Home  ranges  in  the  Northeast  are  not  known. 
V^stern  home  ranges  may  exceed  30  sgare  miles  (78 
kp)  (Wright  1973).  Separate  home  ranges  maintained 
ii'iummer  and  winter,  following  movements  of  deer  and 
e,  (Dixon  1982). 

D  HABITS:  Nocturnal.  Feeds  on  deer,  foxes,  beavers, 
cupine,  raccoons,  skunks,  rabbits,  and  smaller  mam- 
nls.  Caches  large  prey. 


COMMENTS:  There  is  little  if  any  evidence  of  a  breeding 
population  m  the  northeastern  United  States.  A  sparse 
population  may  exist  in  the  southeastern  states  although 
evidence  is  not  clear.  There  is  a  small  population  in  Flor- 
ida (Dixon  1982).  Many  unconfirmed  sightings  m  New 
England  and  one  confirmed  track  cast  (R.  Downing,  per- 
sonal communication).  Some  stragglers  may  be  es- 
capees from  zoos  or  others  may  be  kept  illegally  as  pets. 
Also  called  the  cougar. 


Key  REFERENCES:  Hamilton  and  Whitaker 
and  Goldman  1946. 


1979,  Young 
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Lynx 

(Felis  lynx) 


RANGE:  Newfoundland  w.  to  Yukon  Territory  and  Alaska 
s.  in  the  United  States  ton.  Oregon,  n.  Wisconsin,  and  n. 
New  England. 

Relative  Abundance  in  New  England:  Uncommon  to 

rare. 

HABITAT:  Interiors  of  extensive,  unbroken  forests  well  re- 
moved from  human  activity.  Favors  swamps,  bogs,  or 
rocky  areas.  Selected  successional  habitat  on  Cape 
Breton  Island  (Parker  1982). 

Special  Habitat  Requirements:  Secluded  den  sites,  ex- 
tensive forests. 

Reproduction:  Age  at  sexual  maturity:  1  year,  may  vary 
with  prey  abundance  (McCord  and  Cardoza  1982). 
Breeding  period:  January  to  Febriaary.  Gestation  per- 
iod: About  62  days.  Young  born:  May  to  early  June.  Lit- 
ter size:  1  to  4.  Litters  per  year:  1. 

Home  Range:  About  5  sguare  miles  (13  km2)  during 
breeding  season  (Burt  and  Grossenheider  1976).  6  to  8 
square  miles  (16  to  21  km^)  with  2.6-mile  (4.2-km)  daily 
cruising  radius  (Banfield  1974:350).  Adult  home  ranges 
were  larger  in  summer  25  to  32  km^  (9.6  to  12.3  square 
miles)  than  winter  12  to  18  km^  (4.6  to  6.9  square  miles) 
on  Cape  Breton  Island.  Cruising  distance  was  9  km  (5.6 
miles)  in  summer  and  8  km  (4.9  miles)  in  winter  (Parker 
1982). 

Food  Habits:  Mainly  snowshoe  hare  (staple),  rodents, 
and  birds.  Occasionally  carrion  of  deer  or  caribou.  Lynx 


:-.  v,:;!i 


populations  fluctuate  with  snowshoe  hare  abundar.j 
reaching  peak  numbers  about  once  every  10  years. 

Comments:     Mamly    nocturnal    and    solitary;    act 
throughout  the  year.  Rears  young  in  den  which  may 
among  rocks,  under  fallen  tree,  in  a  hollow  log,  or  otl ' 
sheltered  place. 

Key  References:  Banfield  1974,  Godm  1977,  Saund 
1963a,  1963b,  Siegler  1971. 
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obcat 

elis  rufus) 


llNGE:  Southern  Canada  s.  throughout  the  w.  half  of  the 
hited  States  and  through  the  e.  uplands  and  mountains. 
J  so  occurs  along  the  Gulf  Coast  and  in  Florida.  Rein- 
t  )dced  to  n .  New  Jersey  in  1 978  Lund  1 980) . 

ItLATivE  Abundance  in  New  England:  Common  to  un- 

(jmmon. 

I 

PiBITAT:  Mixed  deciduous-coniferous  and  hardwood 

f"ests  and  brushy  and  rocky  woodlands  broken  by 

fids,  old  roads  and  farmland.  Freguently  found  in  ce- 

cr  swamps  and  spruce  thickets.  Favors  areas  with  thick 

tdergrowth.  Softwood  cover  preferred  in  winter  (May 

1|32). 

£,iCiAL  Habitat  Requirements:  Rocky  ledges  critical  in 

Kissachusetts  (McCord  and  Cardoza  1982).  Prefers  to 
en  in  rock  crevices,  under  windfalls,  or  m  hollow  logs. 
Is  den  is  usually  lined  with  dried  grasses,  leaves,  and 
nss. 

Bji^RODUCTION:  Age  at  sexual  maturity:  Females  mature 
whin  a  year  after  birth.  Males  mature  during  second 
yir  (Crowe  1975).  Breeding  period:  Late  February  to 
I'/irch,  sometimes  extending  into  June.  Gestation  per- 
icj:  About  62  days.  Young  born:  Late  April  to  mid-May. 
Lier  size:  1  to  4  kittens,  average  2.  Litters  per  year:  Se- 
O'ld  litter  sometimes  born  in  early  August .  May  be  regu- 
lc!y  polyestrus  in  the  southern  portion  of  the  range 
(Infield  1974:353). 


Home  Range:  2  to  5  linear  miles  (3.2  to  8  km)  for  nightly 
travel  in  Massachusetts  (Pollack  1951).  McCord  (1977) 
estimated  26  to  31  acres  (10.5  to  12.5  ha)  m  Massachu- 
setts. In  Maine,  mean  annual  home  range  was  23  km^  (8.9 
square  miles),  winter  ranges  were  30  percent  larger  than 
summer  ranges  (May  1982).  IntheCatskills,  home  range 
was  approximately  36  km^  (14  square  miles)  for  males 
and  31.0  km^  (12  square  miles)  for  females;  Adirondack 
ranges  were  estimated  to  be  325  km^  (125  square  miles) 
for  males  and  86  km^  (33  square  miles)  for  females  (Fox 
and  Brocke  1983).  Ranges  farther  to  find  mates  or  follow 
prey.  In  Minnesota,  Bobcats  traveled  3  to  7  miles  (4.8  to 
1 1 .2  km)  while  hunting  (Rollings  1945). 

Food  Habits:  Small  mammals,  especially  snowshoe 
hare,  cottontails,  squirrels,  mice,  birds  and  their  eggs, 
deer  is  a  principal  winter  diet  component  in  New  York 
(Fox  and  Brocke  1983).  Carrion  (untainted),  snakes, 
fish,  crustaceans,  insects,  and  some  vegetation  are  also 
eaten.  Most  prey  is  taken  by  stalking. 

COMMENTS:  Favors  established  routes  and  uses  scent 
posts.  Solitary  and  elusive,  mainly  nocturnal  but  in  win- 
ter is  active  during  daylight.  Avoids  crossing  bodies  of 
water  (generally)  but  can  swim  well  (Godin  1977:241). 

Key  References:  Banfield  1974,  Godin  1977,  McCord 
1974,  Rollings  1945,  Siegler  1971 . 
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White-tailed  Deer 

(Odocoileus  virginianus) 


RANGE:  Across  s.  Canada  to  c.  British  Columbia  and 
throughout  the  United  States,  except  for  most  of  Cahfor- 
nia,  Nevada,  Utah,  and  w.  Colorado.  Range  extends  into 
South  America. 

Relative  Abundance  in  New  England:  Common. 

Habitat:  Forest  edges,  swamp  borders,  areas  inter- 
spersed with  fields  and  woodland  openings.  During  win- 
ter months  when  snow  depth  exceeds  16  inches  (40.6  cm) 
Deer  will  "yard"  in  stands  of  conifers,  forming  a  central 
resting  area  with  trails  packed  through  the  snow. 

Special  Habitat  Requirements:  Dense  cover  for  winter 

shelter,  adeguate  browse. 

Reproduction:  Age  at  sexual  maturity:  Some  females 
mate  as  yearlings,  most  males  and  females  are  mature  at 
18  months.  Breeding  period:  Late  October  to  mid-De- 
cember. Peak:  November.  Gestation  period:  201  days. 
Young  born:  May  and  June  with  an  extreme  spread  from 
March  to  September.  Litter  size:  1  to  4  fawns,  average  2. 

Home  Range:  2  to  3  sguare  miles  (5.2  to  7.8  km2).  Size 
depends  on  the  guality  of  the  habitat.  Home  range  is 
from  40  acres  (16.2  ha)  in  excellent  habitat  to  300  acres 
(121.5  ha)  in  poor  habitat  (Banheld  1974:392). 

Food  Habits:  Mainly  crepuscular.  Deer  browse  on  a  va- 
riety of  woody  deciduous  plants  and  some  coniferous 
growth,  feeding  on  twigs  and  stripping  young  bark.  Also 
graze  on  grasses,  herbs  and  mushrooms,  and  grub  for 
roots.  Adaptable  in  its  food  habits. 


COMMENTS:  Gregarious,  usually  forming  small  grou]'.' 
Family  groups  consisting  of  a  doe  with  her  fawns  a  I. 
yearlings  are  (sometimes)  common  in  the  late  fall. 

Key  REFERENCES:  Banfield  1974,  Godin  1977,  Tay  : 
1956. 
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loose 

Ices  alces) 


.^V^vV 


JGE:  Alaska,  the  s.  half  of  Canada,  n.  New  England 
rl  the  n.  Rockies  into  Utah. 

ATivE  Abundance  in  New  England:  Locally  common 

ncommon. 

[JITAT:  Second-growth  boreal  forests  interspersed 
■:i  semi-open  areas  and  swamps  or  lakes  that  offer 
cer  and  aquatic  plants  for  food.  Climax  stands  of  bal- 
31  fir,  white  birch,  and  aspen  serai  stands  are  preferred 
c  itat.  Summers  are  spent  near  water;  winters  in  drier 
i;ied  hardwood-conifer  forests. 


lAL  Habitat  Requirements:  Wetlands  preferred  in 
ulmer  for  relief  from  mosquitos  and  flies  and  for 
c|atic  plant  food  items. 


ODUCTION:  Age  at  sexual  maturity:  Some  females 
1-'  mature  at  16  months  and  produce  young  in  their 
S3nd  year  (Peterson  1955:99).  Most  males  probably 
vure  at  1-1/2  years  but  are  unable  to  breed  until  5  or  6 
e,rs  old  due  to  competition  from  older  bulls.  Breeding 
i6:od:  Early  September  to  late  October.  Peak:  Mid- 
ietember.  Gestation  period:  240-246  days.  Young 
ici:  Late  May  to  early  June.  Litter  size:  1 ,  rarely  2. 

I 

I(|lE  Range:  Probably  a  radius  of  2  to  10  miles  (3.2  to  16 
nlif  adequate  year-round  food  supply  is  available  (Pe- 
3Dn  1955: 113).  Seasonal  home  ranges  of  5  to  10  km^  (2 
3  square  miles)  throughout  North  America  (LeResche 
9i).  In  an  area  with  5-  to  50-year-old  patch  clearcuts  in 
ichern  Maine,  the  home  range  of  females  was  1 1  to  43 


km^  in  summer  and  3.37  km^  in  winter  (Crossley  and  Gil- 
bert 1983).  Bulls  will  range  farther  during  breeding  sea- 
son. 

Sample  Densities:  In  Eastern  North  America,  the  aver- 
age density  is  1  moose  per  5  square  miles  (13  km^)  over 
much  of  its  range;  2  or  more  moose  per  square  mile  (0.8/ 
km^)  approaches  carry inq  capacity  (Peterson  1955:202). 

Food  Habits:  During  summer  they  prefer  to  feed  m  or 
near  clearings,  burns  or  shoreline  areas  where  they 
browse  on  tender  leaves,  twigs  and  bark  of  deciduous 
trees,  and  semi-aquatic  and  aquatic  veqetation.  They 
also  graze  on  grasses,  lichens,  mosses,  mushrooms,  and 
herbaceous  plants.  Winter  diet  is  restricted  to  conifer 
(especially  balsam  fir)  and  hardwood  twigs. 

COMMENTS:  Populations  are  increasing  m  Maine  and 
northern  New  Hampshire.  Moose  in  mountainous  re- 
gions generally  seek  lower  elevations  in  autumn 
(Edwards  and  Ritcey  1956).  They  may  gather  together  in 
yards  during  winter  and  congregate  in  lily  ponds  during 
summer  months  but  are  mainly  solitary  animals.  They  are 
most  active  at  dawn  and  dusk. 

Key  REFERENCES:  Banfield  1974,  Godin  1977,  Murie 
1934,  Peterson  1955. 
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APPENDIX 

Special  Status  Designations 

Many  wildlife  species  or  subspecies  in  New  En- 
gland are  protected  by  state  or  federal  legislation, 
by  hunting  regulations,  or  have  been  noted  by  pri- 
vate conservation  groups  as  species  deserving  spe- 
cial consideration  due  to  their  relative  scarcity.  Be- 
cause of  the  variety  of  regulations  and  legislation 
that  exists  for  different  species  within  the  six-state 
region,  we  have  not  attempted  to  define  or  list  any  of 
these  special  status  categories.  Instead,  we  have 
listed  all  the  species  or  subspecies  that  have  a  spe- 
cial status  designation,  and  we  have  indicated  the 
applicable  state  (not  necessarily  included  in  state 


regulations).  These  categories  have  been  detf  i 
mined  by  either  a  private  group  or  a  state  agen ; 
and  include  such  designations  as  state  endangere  : 
threatened,  or  rare. 

If  interested  in  further  information  regarding 
species'  status  in  a  particular  state,  the  user  shci 
contact   the   state   agency   with   jurisdiction  ov  ■: 
wildlife,  the  Natural  Heritage  Program  of  The  ^: 
ture  Conservancy  in  that  state,  or  the  Audubon  S  : 
ciety  chapter,  and  so  on.  Species  that  are  cover 
by  state  hunting  laws  are  not  included  in  this  list. 
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AMPHIBIANS 

ME    NH    VT    MA    RI  CT 


Mudpuppy,  Necturus  rn.  maculosus 

Marbled  Salamander,  Ambystoma  opacum     

Jefferson  Salamander,  Ambystoma  jeffersonianum    

Blue-spotted  Salamander,  Ambystoma  laterals    

Silvery  Salamander,  Ambystoma platineum    

Tremblay's  Salamander,  Ambystoma  tremblayi   

Slimy  Salamander,  Plethodon  g.  glutinosus    

Northern  Spring  Salamander,  Gyrinophilus p.  porphyriticus 

Eastern  Spadefoot,  Scaphiopus  h.  holbrookii   

Fowler's  Toad,  Bufo  woodhousii  fowler i 

Mink  Frog,  Rana  septentrionalis 


REPTILES 

ME    NH    VT    MA    RI     CT 


Stinkpot,  Sternotherus  odoratus    

Spotted  Turtle,  Clemmys  guttata     

Bog  Turtle,  Clemmys  muhlenbergii   

Wood  Turtle,  Clemmys  insculpta    

Eastern  Box  Turtle,  Terrapene  c.  Carolina     

Map  Turtle,  Graptemys  geographica 

Plym.outh  Redbelly  Turtle,  Pseudemys  rubriventris  bangs! 

Blanding's  Turtle,  Emydoidea  blandingii    

Eastern  Spiny  Softshell,  Trionyx  s.  spiniferus    

Five-lined  Skink,  Eumeces  lasciatus    

Eastern  Hognose  Snake,  Heterodon  platyrhinos 

Eastern  Worm  Snake,  Carphophis  a.  amoenus 

Eastern  Smooth  Green  Snake,  Opheodrys  v.  vernalis   .  .  .  . 

Black  Rat  Snake,  Elaphe  o.  obsoleta 

Northern  Copperhead,  Agkistrodon  contortrix  mokeson    . 
Timber  Rattlesnake,  Crotalus  horridus     


*  * 


*  * 


*  * 


BIRDS 

ME    NH    VT    MA    RI     CT 


Common  Loon,  Gavia  immer    

Pied-billed  Grebe,  Podilymbus podiceps    

American  Bittern,  Botaurus  lentiginosus 

Least  Bittern,  Ixobrychus  exilis 

Black-crowned  Night-heron,  Nycticorax  nycticorax 
Yellow-crowned  Night-heron,  Nycticorax  violaceus 

Glossy  Ibis,  Plegadis  falcinellus   

Hooded  Merganser,  Lophodytes  cucullatus    

Common  Merganser,  Mergus  merganser    

Red-breasted  Merganser,  Mergus  serrator    

Osprey,  Pandion  haliaetus     . 

Bald  Eagle,  Haliaeetus  leucocephalus 

Northern  Harrier,  Circus  cyaneus    

Sharp-shinned  Hawk,  Accipiter  striatus    

Cooper's  Hawk,  Accipiter  cooperii    
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*  * 


BIRDS  '! 

ME    NH    VT    MA    RI    Ci. 

! 

Northern  Goshawk,  Accipiter  gentilis   *  \ 

Red-shouldered  Hawk,  Buteo  lineatus  *        *        *        *        *    j* 

Golden  Eagle,  Aquila  chrysaetos *  | 

Merlin,  Falco  columbarius    

Peregrine  Falcon,  Falco peregrinus *        *        *        *  j* 

Spruce  Grouse,  Dendragapus  canadensis    *  ! 

King  Rail,  BaJJus  elegans *  *        *     * 

Sora,  Porzana  Carolina 

Common  Moorhen,  Gallinula  chloropus 

American  Coot,  Fulico  americana   

Piping  Plover,  Charodrius  melodus   

Upland  Sandpiper,  Bartramio  longicauda    

Black  Tern,  Chlidonias  niger    

Common  Barn-Owl,  Tyto  alba 

Long-eared  Owl,  Asio  otus    

Short-eared  Owl,  Asio  flammeus    

Whip-poor-will,  Caprimulgus  vociferus    

Red-headed  Woodpecker,  Melanerpes  erythrocephalus    

Three-toed  Woodpecker,  Picoides  tridactylus    

Black-backed  Woodpecker,  Picoides  arcticus    

Olive-sided  Flycatcher,  Contopus  borealis 

Acadian  Flycatcher,  Empidonax  virescens   

Horned  Lark,  Eremophila  alpestris     

Cliff  Swallow,  Hirundo pyrrhonota 

Purple  Martin,  Progne  subis    

Gray  Jay,  Perisoreus  canadensis     

Carolina  Wren,  Thryothorus  ludovicianus    

Winter  Wren,  Troglodytes  troglodytes     

Sedge  Wren,  Cistothorus platensis 

Golden-crowned  Kinglet, /?eguyus  satrapa    

Eastern  Bluebird,  SiaJia  sialis    

Gray-cheeked  Thrush,  Catharus  minimus 

Loggerhead  Shrike,  Lanius  ludovicianus    

Golden-winged  Warbler,  Vermivora  chrysoptera   

Northern  Parula,  Parula  americana   

Magnolia  Warbler,  Dendroica  magnolia 

Yellow-rumped  Warbler,  Dendroica  coronata   

Pine  Warbler,  Dendroica  pinus    

Cerulean  Warbler,  Dendroica  cerulea    

Kentucky  Warbler,  Oporornis  lormosus    

Wilson's  Warbler,  Wilsonia  pusilla    

Yellow-breasted  Chat,  Icteric  virens    

Vesper  Sparrow,  Pooecetes  gramineus    

Savannah  Sparrow,  Passerculus  sandwichensis 

Grasshopper  Sparrow,  Ammodramus  savannarum   

Henslow's  Sparrow,  Ammodramus  henslowii    

White-throated  Sparrow,  Zonotrichia  albicollis    

Orchard  Oriole,  Icterus  spurius   * 

Pine  Grosbeak,  Pinicola  enucleotor * 

Evening  Grosbeak,  Coccothraustes  vespertinus    


*         * 


*         * 


*         * 
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Water  Shrew,  Sorex palustris    

Smoky  Shrew,  Sorex  fumeus   

Long-tailed  or  Rock  Shrew,  Sorex  dispar    

Least  Shrew,  Cryptotis parva     

Indiana  Myotis,  Myotis  sodalis    

Small-footed  Myotis,  Myotis  leibii 

New  England  Cottontail,  Sylvilagus  transitionalis 

Northern  Flying  Squirrel,  Glaucomys  sabrinus    .  . 

Deer  Mouse,  Peromyscus  maniculatus 

Rock  Vole,  Microtus  chrotorrhinus 

Southern  Bog  Lemming,  Synaptomys  cooperi  .  .  . 
Northern  Bog  Lemming,  Synaptomys borealis  .  .  . 
Woodland  Jumping  Mouse,  Napaeozapus  insignis 

Porcupine,  Erethizon  dorsatum 

Black  Bear,  Ursus  americanus    

Marten,  Martes  omehcana     

Fisher,  Martes pennonti 

Eastern  Cougar,  Felis  concolor  cougar 

Lynx,  Felis  lynx 

Bobcat,  Felis  ruius    


ME    NH    VT    MA    RI     CT 


*        * 


oastal  and  Migrant  Species 

Species 

oastal 

orthern  Diamondback  Terrapin 
Malaclemys  t.  terrapin 

ed-throated  Loon 
Gavia  stellata 

lorned  Grebe 
Podiceps  auritus 

ed-necked  Grebe 
Podiceps  grisegena 

each's  Storm-Petrel 

j  Oceanodroma  leucorhoa 

jreat  Cormorant 

Phalacrocorux  carbo 

\ 
I 

Wble-crested  Cormorant 
Phaiacrocorax  auritus 

ireat  Egret 
Casmerodius  albus 


Season 

permanent  resident 

winter 

winter 

winter 

breeding 

permanent  resident 

breeding 

breeding 


Habitat 

coastal  marshes 
coastal  bays 
coastal  bays 
coastal  bays 
coastal  rocks 
coastal  rocks 
coastal  rocks 
coastal  marsh 
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Species 


Season 


Habitat 


Snowy  Egret 
Egreita  thula 

Little  Blue  Heron 
Egretta  caeruJea 


Tricolored  Heron 
Egretta  tricolor 

Cattle  Egret* 
Bubulcus  ibis 

Snow  Goose 

Chen  caerulescens 

Brant 

Branta  bernicia 

Redhead* 
Aythya  americana 

Greater  Scaup 
Aythya  marila 

Lesser  Scaup 
Aythya  af finis 

Common  Eider 

Somateria  moUissima 

King  Eider 

Somateria  spectabihs 

Harlequin  Duck 

Histrionicus  histrionicus 

Oldsquaw 

Clangula  hyemaUs 

Black  Scoter 
Melanitta  nigra 

Surf  Scoter 
Melanitta  perspicillata 

White-winged  Scoter 
Melanitta  fusca 

Barrow's  Goldeneye 
Bucephala  islandica 

Ruddy  Duck 

Oxyura  Jamaicensis 


breeding 
breeding 

breeding 

breeding 

winter 

winter 

winter 

winter 

winter 

breeding  and  winter 

winter 

winter 

winter 

winter 

winter 

winter 


winter 


breeding  (rare) 


coastal  marsh 


coastal  marsh —  persistent  emergent  vege-    ' 
tation  1 


coastal  marsh 
coastal  marsh 
coastal  bays,  estuaries 
coastal  bays 
coastal  bays 
coastal  bays,  esthuaries 
coastal  bays,  estuaries 
coastal  bays,  ocean 
coastal  bays,  ocean 
coastal  bays 
coastal  bays,  ocean 
coastal  bays,  ocean 
coastal  bays,  ocean 
coastal  bays,  ocean 
coastal  bays,  ocean 


coastal  marshes,  bays 
winter 


*  Found  inland  on  rare  occasions. 
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Species 


Seasoi 


Habitat 


Illapper  Rail 
Hallus  longirostns 

Mack-bellied  Plover 
Pluvialis  squatarola 

^iping  Plover 
Charadrius  meJodus 

American  Oystercatcher 
Haematopus  palliatus 

A^iUet 
Catoptrophorus  semipalmatus 

IVhimbrel 
Numenius  phaeopus 

ludsonian  Godwit 
I  Limosa  haemastica 

.Garbled  Godwit 
Limosa  iedoa 

luddy  Turnstone 
Arenaria  interpres 

led  Knot 

Calidris  canutus 
I 

Iemipalmated  Sandpiper 
Calidris  pusiJJa 

yhite-rumped  Sandpiper 
j  Calidris  fuscicollis 

Baird's  Sandpiper 
Calidris  bairdii 

Sectoral  Sandpiper 
Calidris  melanotos 

furple  Sandpiper 
Calidris  maritima 

funlin 
Calidris  alpina 

Itilt  Sandpiper 

j  Calidris  h  im  an  top  us 

jhort-biiled  Dowitcher 
Limnodromus  griseus 

ed-necked  Phalarope 
Phalaropus  lobatus 


permanent  resident 


winter 


breeding 

breeding 

breeding 

migrant 

migrant 

migrant 

winter 

winter 

migrant 

migrant 

migrant 

migrant 

winter 

winter 

migrant 

migrant 

migrant 


coastal  marsh 
coastal  mud  flat 
coastal  beach 
coastal  beach,  rocks 
coastal  beach 
coastal  mud  flat 
coastal  mud  flat 
coastal  mud  flat 
coastal  mud  flat 
coastal  mud  flat 
coastal  mud  flat 
coastal  marsh,  mud  flat 
coastal  marsh,  mud  flat 

coastal  marsh,  mud  flat 

coastal  rocks 

coastal  beach 

coastal  marsh,  mud  flat 

coastal  marsh,  mud  flat 

coastal  marsh,  estuary,  ocean 
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Species 


Season 


Habitat 


Red  Phalarope 
Phalaropus  fulicaria 

Laughing  gull 
Larus  atricilla 

Bonaparte's  Gull 
Larus  Philadelphia 

Iceland  Gull 

Larus  glaucoides 

Glaucous  Gull 

Larus  hyperboreus 

Roseate  Tern 
Sterna  dougallii 

Arctic  Tern 

Sterna  paradisaea 

Least  Tern 

Sterna  antillarum 

Black  Skimmer 
Rynchops  niger 

Razorbill 
A  lea  tarda 

Black  Guillemot 
Cepphus  grylle 

Atlantic  Puffin 

Fratercula  arctica 

Dickcissel 

Spiza  amencan 


Sharp-tailed  Sparrow 

Ammodramus  caudacutus 


Seaside  Sparrow 
Ammodramus  maritimus 

Migrant 

Greater  Yellowiegs 
Tringa  melanoleuca 


Lesser  Yellowiegs 
Tringa  flavipes 


migrant 

breeding 

winter 

winter 

winter 

breeding 

breeding 

breeding 

breeding 

breeding  and  winter 

breeding  and  winter 

breeding  and  winter 


breeding, 
permanent  resident 


breeding,  coastal  marsh 
^      permanent  resident 

permanent  resident 


coastal  marsh,  estuary,  ocean 

COdSt 

coast 
coast 
coast 

coastal  beach 
coastal  beach 
coastal  beach 
coastal  beach 
coastal  rocks 
coastal  rocks 
coastal  rocks 
coastal  marsh 

coastal  marsh 

coastal  marsh 


migrant 

spring    fresh  and  coastal  marshes 

fall    coastal  marsh 

migrant 

spring    fresh  and  coastal  marshes 

fall    coastal  marsh 
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Species 


Season 


Habitat 


Solitary  Sandpiper 
Tringa  solitaria 

knderling 
Calidris  alba 

.east  Sandpiper 
Calidris  minutilla 

Abater  Pipit 
Anthus  spinoletta 

brange-crowned  Warbler 
Vermivora  celata 

Vhite-crowned  Sparrow 
Zonotrichia  leucophrys 

51ack-tailed  Jackrabbit 
Lepus  caiifornicus 


migrant 

winter 

migrant 

migrant 

migrant 

migrant 


fresh  marsh 
ocean  beach 
marshes,  mud  flats 

plowed  fields 
woodlands 
field  edges 


Introduced  on  Nantucket 
Island,  Massachusetts 
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Guild  Designations  for  Inland  Wildlife  of  New  England 


C    —  Carnivore           O    — 

Omnivore             P     —  Piscivore               F     —  Frugivore 

I      —  Insectivore         H    — 

Herbi 

vore             G    —  Granivore 

Common  Name 

Summer  Foraging 

Breeding  Substrate 

Winter  Foraging 

Mudpuppy 

C 

Water  Ambusher 

Water                                  C 

:   Water  Ambusher 

Marbled  Salamander 

Ground  Gleaner 

Water 

Jefferson  Salamander 

Ground  Glenaer 

Water 

Silvery  Salamander 

Ground  Gleaner 

Water 

Blue-spotted  Salamander 

Ground  Gleaner 

Water 

Tremblay's  Salamander 

Ground  Glenaer 

Water 

Spotted  Salamander 

Ground  Gleaner 

Water 

Red-spotted  Nev^t 

Water  Gleaner 

Water                                  I 

:   Water  Gleaner 

Northern  Dusky  Salamander 

Water  Gleaner 

Riparian  Subsurface        I 

;   Water  Gleaner 

Mountain  Dusky  Salamander 

Ground  Gleaner 

Terrestrial  Subsurface 

Redback  Salamander 

Ground  Gleaner 

Terrestrial  Subsurface     I 

:   Ground  Gleaner ; 

Slimy  Salamander 

Ground  Gleaner 

Terrestrial  Subsurface 

Four-toed  Salamander 

Ground  Gleaner 

Riparian  Ground 

Northern  Spring  Salamander 

Water  Gleaner 

Water                                  I 

:   Water  Gleaner 

Northern  Two-lined  Salamander  I 

Water  Gleaner 

Water                                   I 

:   Water  Gleaner 

Eastern  Spadefoot 

I 

Ground  Ambusher 

Water 

Eastern  American  Toad 

I 

Ground  Ambusher 

Water 

Fowler's  Toad 

I 

Ground  Ambusher 

Water 

Northern  Spring  Peeper 

I 

Riparian  Ambusher 

Water 

Gray  Treefrog 

I 

Bark  Ambusher 

Water 

Bullfrog 

c 

Water  Ambusher 

Water 

Green  Frog 

c 

Riparian  Ambusher 

Water 

Mink  Frog 

I 

Water  Ambusher 

Water 

' 

Wood  Frog 

I 

Ground  Ambusher 

Water 

Northern  Leopard  Frog 

I 

Riparian  Ambusher 

Water 

Pickerel  Frog 

I 

Riparian  Ambusher 

Water 

Common  Snapping  Turtle 

o 

Bottom  Forager 

Riparian  Subsurface        O 

:   Bottom  Forager 

Stinkpot 

c 

Bottom  Forager 

Riparian  Subsurface 

Spottled  Turtle 

o 

Bottom  Forager 

Riparian  Subsurface 

Bog  Turtle 

o 

Riparian  Forager 

Riparian  Ground 

1 

Wood  Turtle 

o 

Ground  Forager 

Terrestrial  Subsurface 

i 

Eastern  Box  Turtle 

o 

Ground  Forager 

Terrestrial  Subsurface 

1 

Map  Turtle 

o 

Bottom  Forager 

Terrestrial  Subsurface 

Red-eared  Slider 

o 

Bottom.  Forager 

Terrestrial  Subsurface 

Plymouth  Redbelly  Turtle 

H 

Water  Grazer 

Riparian  Subsurface 

Eastern  Painted  Turtle 

o 

Bottom  Forager 

Terrestrial  Subsurface 

Midland  Pamted  Turtle 

o 

Bottom  Forager 

Riparian  Subsurface        O 

:   Bottom  Forager 

Blanding's  Turtle 

o 

Bottom  Forager 

Riparian  Subsurface 

Eastern  Spiny  Softshell           ^     I 

Water  Ambusher 

Riparian  Subsurface 

Five-lined  Skink 

I 

Ground  Ambusher 

Terrestrial  Subsurface 

Northern  Water  Snake 

c 

Water  Ambusher 

Riparian  Subsurface 

Northern  Brown  Snake 

I 

Ground  Ambusher 

Terrestrial  Subsurface 

Northern  Redbelly  Snake 

I 

Ground  Ambusher 

Terrestrial  Subsurface 

Eastern  Garter  Snake 

c 

Ground  Ambusher 

Terrestrial  Subsurface 

Maritim.e  Garter  Snake 

I 

Ground  Ambusher 

Terrestrial  Subsurface 

Eastern  Ribbon  Snake 

c 

Ground  Ambusher 

Riparian  Subsurface 

Northern  Ribbon  Snake 

c 

Water  Ambusher 

Riparian  Subsurface 

Eastern  Hognose  Snake 

c 

Ground  Ambusher 

Terrestrial  Subsurface 

Northern  Ringneck  Snake 

c 

Ground  Ambusher 

Terrestrial  Subsurface 

Eastern  Worm  Snake 

I 

Ground  Gleaner 

Terrestrial  Subsurface 

Northern  Black  Racer 

c 

Ground  Ambusher 

Terrestrial  Subsurface 

Eastern  Smooth  Green  Snake 

I 

Ground  Ambusher 

Terrestrial  Subsurface 

Black  Rat  Snake 

c 

Ground  Ambusher 

Terrestrial  Subsurface 

Eastern  Milk  Snake 

c 

Ground  Ambusher 

Terrestrial  Subsurface 

Northern  Copperhead 

c 

Ground  Ambusher 

Terrestrial  Subsurface 

i 
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Common  Name 


Summer  Foraging 


Breeding  Substrate        Winter  Foraging 


Timber  Rattlesnake 
Common  Loon 
Pied-billed  Grebe 
American  Bittern 
Least  Bittern 
Great  Blue  Heron 
Green-backed  Heron 
Black-crowned  Night-Heron 
Yellow-crowned  Night-Heron 
Glossy  Ibis 
Mute  Swan 
Canada  Goose 
Wood  Duck 
Green-winged  Teal 
American  Black  Duck 
Mallard 
Norther  Pintail 
Blue-winged  Teal 
Northern  Shoveler 
Gadwall 

American  Widgeon 
Canvasback 

Ring-necked  Duck 
Common  Goldeneye 
Bufflehead 
Hooded  Merganser 
Common  Merganser 
Red-breasted  Merganser 
Turkey  Vulture 
Osprey 
Bald  Eagle 
Northern  Harrier 
Sharp-shinned  Hawk 
Cooper's  Hawk 
Northern  Goshawk 
Red-shouldered  Hawk 
Broad-winged  Hawk 
Red-tailed  Hawk 
Rough-legged  Hawk 
;  Golden  Eagle 
American  Kestrel 
Merlin 

Peregrine  Falcon 
Gray  Partridge 
Ring-necked  Pheasant 


C  :   Ground  Ambusher 
P    :   Water  Diver 
O  :   Bottom  Forager 
C  ;   Water  Ambusher 
C  :   Water  Ambusher 
C  :   Water  Ambusher 
C  :   Water  Ambusher 
C  :   Water  Ambusher 
C  :   Water  Ambusher 
O  :   Riparian  Prober 
H  :   Water  Grazer 
H  :   Ground  Grazer 
G  :   Water  Forager 
H  :   Water  Grazer 
O  :  Water  Forager 
G  :   Water  Forager 
O  :   Water  Forager 
O  :   Water  Forager 
O  :   Water  Forager 
H  :  Water  Grazer 
H  :   Water  Grazer 


O 

o 
o 
p 
p 
p 

C 

p 
p 

C 
C 
C 
C 

c 

C 

C 

C 
C 

C 
C 

o 
o 


Spruce  Grouse 

O 

Ruffed  Grouse 

O 

Wild  Turkey 

o 

Bobwhite 

o 

jKing  Rail 

I 

Virginia  Rail 

o 

|Sora 

o 

jCommon  Moorhen 

o 

American  Coot 

o 

Killdeer 

I 

Spotted  Sandpiper 

o 

Bottom  Forager 
Bottom  Forager 
Bottom  Forager 
Water  Diver 
Water  Diver 
Water  Diver 
Ground  Scavenger 
Water  Foot-Plunger 
Water  Foot-Plunger 
Ground  Pouncer 
A'r  Hawker 
Air  Hawker 
Air  Hawker 
Ground  Pouncer 
Ground  Pouncer 
Ground  Pouncer 

Ground  Pouncer 
Ground  Pouncer 
Air  Hawker 
Air  Hawker 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 

Ground  Gleaner 

Ground  Gleaner 
Ground  Gleaner 
Coastal  Prober 
Riparian  Gleaner 
Riparian  Gleaner 
Riparian  Gleaner 
Bottom  Forager 
Ground  Gleaner 
Riparian  Gleaner 


Terrestrial  Subsurface 
Riparian  Subsurface 
Water 

Riparian  Ground 
Riparian  Herb-Shrub 
Riparian  Twig-Branch 
Riparian  Shrub 
Riparian  Twig-Branch 
Riparian  Twig-Branch 
Riparian  Ground 
Riparian  Ground 
Riparian  Ground 
Riparian  Tree  Cavity 
Riparian  Ground 
Riparian  Ground 
Riparian  Ground 

Riparian  Ground 
Riparian  Ground 
Riparian  Ground 
Riparian  Ground 


Riparian  Ground 
Riparian  Tree  Cavity 
Riparian  Tree  Cavity 
Riparian  Tree  Cavity 
Riparian  Tree  Cavity 
Riparian  Ground 
Ground-Herb 
Tree  Branch 
Tree  Branch 
Riparian  Ground 
Tree-Branch 
Tree-Branch 
Tree-Branch 
Tree-Branch 
Tree-Branch 
Tree-Branch 

Cliff 

Tree-Branch 

Tree-Branch 

Cliff 

Ground-Herb 

Ground-Herb 

Ground-Herb 

Ground-Herb 

Ground-Herb 
Ground  Herb 
Riparian  Ground 
Riparian  Ground 
Riparian  Ground 
Riparian  Ground 
Riparian  Ground 
Ground-Herb 
Ground-Herb 


P    :   Ocean  Diver 
O  :   Bottom  Forager 


C  :   Water  Ambusher 


H  :   Water  Grazer 
H  :   Ground  Grazer 

H  :   Water  Grazer 
O  :   Water  Forager 
O  :   Water  Forager 


O  :  Water  Forager 

H  :  Water  Grazer 

H  :  Water  Grazer 

O  :  Ocean  Bottom 

Forager 

H  :  Bottom  Forager 

O  :  Bottom  Forager 

O  :  Bottom  Forager 

P    :  Water  Diver 

P    :  Water  Diver 

P    :  Ocean  Diver 

C  :  Ground  Scavenger 

C  :  Ground  Scavenger 

C  :  Ground  Pouncer 

C  :  Air  Hawker 

C  :  Air  Hawker 

C  :  Air  Hawker 

C  :  Ground  Pouncer 

C  :  Ground  Pouncer 

C  :  Ground  Pouncer 

C  :  Ground  Pouncer 

C  :  Ground  Pouncer 

C  :  Air  Hawker 


G 
O 
H 

H 

G 
O 
O 
O 


Ground  Gleaner 
Ground  Gleaner 
Upper  Canopy 
Forager 
Upper  Canopy 
Forager 

Ground  Gleaner 
Ground  Gleaner 
Coastal  Prober 
Riparian  Gleaner 


H  :   Bottom  Forager 
I     :   Ground  Gleaner 
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r 


Summer  Foraging 


Breeding  Substrate        Winter  Foraging 


Upland  Sandpiper 

Common  Snipe 

American  Woodcock 

Ringed-billed  Gull 

Herring  Gull 

Great  Black-backed  Gull 

Common  Tern 

Black  Tern 

Rock  Dove 

Mourning  Dove 

Black-billed  Cuckoo 

Yellow-billed  Cuckoo 

Common  Barn-Owl 

Eastern  Screech-Owl 

Great  Horned  Owl 

Snowy  Owl 

Northern  Hawk-Owl 

Barred  Owl 

Great  Gray  Owl 

Long-eared  Owl 

Short-eared  Owl 

Boreal  Owl 

Northern  Saw-whet  Owl 

Common  Nighthawk 

Whip-poor-will 

Chimney  Switt 

Ruby-throated  Hummingbird 

Belted  Kingfisher 

Red-headed  Woodpecker 

Red-bellied  Woodpecker 

Yellow-bellied  Sapsucker 

Downy  Woodpecker 

Hairy  Woodpecker 

Three-toed  Woodpecker 

Black-backed  Woodpecker 

Northern  Flicker 

Pileated  Woodpecker 

Olive-sided  Flycatcher 

Eastern  Wood  Pewee 

Yellow-bellied  Flycatcher 

Acadian  Flycatcher 

Alder  Flycatcher 

Willow  Flycatcher 

Least  Flycatcher 

Eastern  Phoebe 

Great  Crested  Flycatcher 

Eastern  Kingbird 

Horned  Lark 

Purple  Martin 

Tree  Swallow 

Northern  Rough-winged 

Swallow 
Bank  Swallow 
Cliff  Swallow 
Barn  Swallow 
Gray  Jay 

Blue  Jay 
American  Crow 
Fish  Crow 


I 


C 

c 
p 
I 
o 

G 

I 

I 

c 
c 
c 


c 


o 


o 


o 


o 


Ground  Gleaner 
Water  Gleaner 
Ground  Prober 

Coastal  Scavenger 
Coastal  Scavenger 
Water  Plunger 
Water  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Lower  Canopy  Gleaner 
Lower  Canopy  Gleaner 
Ground  Pouncer 
Ground  Pouncer 
Ground  Pouncer 


C  :   Ground  Pouncer 

C  :   Ground  Pouncer 
C  :   Ground  Pouncer 


Ground  Pouncer 

Air  Screener 

Air  Screener 

Air  Screener 

Floral  Hover-Gleaner 

Water  Plunger 

Bark  Gleaner 

Bark  Gleaner 

Bark  Excavator 

Bark  Gleaner 

Bark  Gleaner 

Bark  Scaler 

Bark  Scaler 

Ground  Gleaner 

Bark  Excavator 

Air  Sallier 

Air  Sallier 

Air  Sallier 

Air  Sallier 

Air  Sallier 

Air  Sallier 

Air  Sallier 

Air  Sallier 

Air  Sallier 

Air  Sallier 

Ground  Gleaner 

Air  Screener 

Air  Screener 

Air  Screener 


Ground-Herb 

Riparian  Ground 

I 

Water  Gleaner 

Ground-Herb 

Beach-Rock-Dune 

C 

Coastal  Scavenger 

Beach-Rock-Dune 

C 

Coastal  Scavenger 

Beach-Rock- Dune 

Ground-Herb 

Buildings 

O 

Ground  Gleaner 

Tree-Branch 

G 

Ground  Gleaner 

Tree-Branch 

Tree-Branch 

Buildings 

C 

Ground  Pouncer 

Tree  Cavity-Crevice 

C 

Ground  Pouncer 

Tree-Branch 

C 

Ground  Pouncer 

C 

Ground  Pouncer 

C 

Ground  Pouncer 

Tree-Branch 

C 

Ground  Pouncer 

Beach-Rock- Dune 

C 

Ground  Pouncer 

C 

Ground  Pouncer 

Tree  Cavity-Crevice 

C 

Ground  Pouncer 

Ground-Herb 

Ground-Herb 

Buildings 

Tree-Branch 

Riparian  Subsurface 

Tree  Cavity-Crevice 

Tree  Cavity-Crevice 

Tree  Cavity-Crevice 

Tree  Cavity-Crevice 

Tree  Cavity-Crevice 

Tree  Cavity-Crevice 

Tree  Cavity-Crevice 

Tree  Cavity-Crevice 

Tree  Cavity-Crevice 

Tree  Branch 

Tree  Branch 

Ground-Herb 

Tree-Twig 

Shrub 

Shrub 

Tree-Branch 

Buildings 

Tree  Cavity-Crevice 

Tree-Twig 

Ground-Herb 

Buildings 

Tree  Cavity-Crevice 

Terrestrial  Subsurface 


O 

I 


Water  Plunger 
Bark  Gleaner 
Bark  Gleaner 
Bark  Gleaner 
Bark  Gleaner 
Bark  Gleaner 
Bark  Scaler 
Bark  Scaler 
Ground  Gleaner 
Bark  Excavator 


G  :   Ground  Gleaner 


Air  Screener  Terrestrial  Subsurface 

Air  Screener  Buildings 

Air  Screener  Buildings 

Upper  Canopy  Gleaner  Tree-Branch  O 


O  :  Ground  Gleaner 
O  .  Ground  Gleaner 
O  :   Ground  Gleaner 


Tree-Branch  O 

Tree-Branch  O 

Riparian  Twig-Branch     O 


Upper  Canopy 
Gleaner 

Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
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Common  Name 


Summer  Foraoina 


Breeding  Substrate        Winter  Foraging 


Common  Raven 
Black-capped  Chickadee 

Boreal  Chickadee 

Tufted  Titmouse 

Red-breasted  Nuthatch 
White-breasted  Nuthatch 
Brown  Creeper 
Carolina  Wren 

House  Wren 
Winter  Wren 
Sedge  Wren 
Marsh  Wren 
Golden-crowned  Kinglet 

Ruby-crowned  Kinglet 

Blue-gray  Gnatcatcher 
Eastern  Bluebird 
Veery 

Gray-cheeked  Thrush 
Swainson's  Thrush 
Hermit  Thrush 
Wood  Thrush 
American  Robm 
Gray  Catbird 
Northern  Mockingbird 

Brown  Thrasher 
Bohemian  Waxwing 
Cedar  Waxwing 

Northern  Shrike 
Loggerhead  Shrike 
European  Starling 
White-eyed  Vireo 
Solitary  Vireo 
Yellow-throated  Vireo 
Warbling  Vireo 
Philadelphia  Vireo 
Red-eyed  Vireo 
Blue-winged  Warbler 
Golden-winged  Warbler 
Tennessee  Warbler 
Nashville  Warbler 
Northern  Parula 
Yellow  Warbler 
Chestnut-sided  Warbler 
Magnolia  Warbler 
Cape  May  Warbler 
Black-throated  Blue  Warbler 
Ifellow-rumped  Warbler 

Black-throated  Green  Warbler 
Blackburnian  Warbler 
-"ine  Warbler 
-■rairie  Warbler 


C  :   Ground  Scavenger  Cliff 

:   Lower  Canopy  Gleaner    Tree  Cavity-Crevice 


:   Lower  Canopy  Gleaner    Tree  Cavity-Crevice        I 
:   Lower  Canopy  Gleaner    Tree  Cavity-Crevice        O 


Bark  Gleaner 
Bark  Gleaner 
Bark  Gleaner 
Lower  Canopy  Gleaner 

Lower  Canopy  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Lower  Canopy  Gleaner 


Tree  Cavity-Crevice 
Tree-Cavity-Crevice 
Tree  Cavity-Crevice 
Tree  Cavity-Crevice 

Tree  Cavity-Crevice 
Tree  Cavity-Crevice 
Riparian  Ground 
Riparian  Ground 
Tree-Twig 


Lower  Canopy  Gleaner    Tree-Twig 


O 

o 
o 
o 


Upper  Canopy  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 


Tree-Branch 

Tree  Cavity-Crevice 

Ground-Herb 

Tree-Branch 

Tree-Twig 

Ground-Herb 

Tree-Branch 

Tree-Branch 

Shrub 

Shrub 


O  Ground  Gleaner  Shrub 

F    :   Upper  Canopy  Gleaner   Tree-Twig 


C 

o 


Ground  Pouncer 
Ground  Gleaner 
Lower  Canopy  Gleaner 
Upper  Canopy  Gleaner 
Upper  Canopy  Gleaner 
Upper  Canopy  Gleaner 
Upper  Canopy  Gleaner 
Upper  Canopy  Gleaner 
Lower  Canopy  Gleaner 
Lower  Canopy  Gleaner 
Upper  Canopy  Gleaner 
Lower  Canopy  Gleaner 
Upper  Canopy  Gleaner 
Lower  Canopy  Gleaner 
Lower  Canopy  Gleaner 
Lower  Canopy  Gleaner 
Upper  Canopy  Gleaner 
Lower  Canopy  Gleaner 
Lower  Canopy  Gleaner 


Tree-Twig 

Buildings 

Tree-Twig 

Tree-Twig 

Tree-Twig 

Tree-Twig 

Tree-Twig 

Tree-Twig 

Ground-Herb 

Ground-Herb 

Ground-Herb 

Ground-Herb 

Tree-Branch 

Shrub 

Shrub 

Tree-Branch 

Tree-Twig 

Shrub 

Tree-Branch 


Upper  Canopy  Gleaner  Tree-Branch 

Upper  Canopy  Gleaner  Tree-Branch 

Bark  Gleaner  Tree-Branch 

Lower  Canopy  Gleaner  Shrub 


C  :    Ground  Scavenger 

0  :   Lower  Canopy 

Gleaner 
Lower  Canopy 
Gleaner 
Lower  Canopy 
Gleaner 

1  :  Bark  Gleaner 
Bark  Gleaner 
Bark  Gleaner 
Lower  Canopy 

Gleaner 

I     :   Ground  Gleaner 


1     :   Lower  Canopy 

Gleaner 
I     :   Lower  Canopy 

Gleaner 

O  :   Ground  Gleaner 


O  :   Ground  Gleaner 
O  :   Ground  Gleaner 


F 

Lower  Canopy 

Gleaner 

O 

Ground  Gleaner 

F 

Upper  Canopy 

Gleaner 

C 

Ground  Pouncer 

C 

Ground  Pouncer 

O 

Ground  Gleaner 

O  :   Lower  Canopy 
Gleaner 
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Common  Name 


Summer  Foraging 


Breeding  Substrate        Winter  Foraging 


Palm  Warbler 
Bay-breasted  Warbler 

Blackpoll  Warbler 
Cerulean  Warbler 
Black-and-white  Warbler 
American  Redstart 
Prothonotary  Warbler 
Worm-eating  Warbler 
Ovenbird 

Northern  Waterthrush 
Louisiana  Waterthrush 
Mourning  Warbler 
Common  Yellowthroat 
Hooded  Warbler 
Wilson's  Warbler 
Canada  Warbler 
Yellow-breasted  Chat  O 

Scarlet  Tanager 
Northern  Cardinal  O 

Rose-breasted  Grosbeak  O 

Indigo  Bunting 
Rufous-sided  Towhee  O 

American  Tree  Sparrow 
Chipping  Sparrow  O 

Field  Sparrow  O 

Vesper  Sparrow  O 

Savannah  Sparrow  O 

Grasshopper  Sparrow  O 

Henslow's  Sparrow  O 

Fox  Sparrow 

Song  Sparrow  O 

Lincoln's  Sparrow  O 

Swamp  Sparrow  I 

White-throated  Sparrow  O 

Dark-eyed  Junco  O 

Lapland  Longspur 
Snow  Bunting 

Bobolink  O 

Red-winged  Blackbird  O 

Eastern  Meadowlark  I 

Rusty  Blackbird  O 

Common  Grackle  O 

Brown-headed  Cowbird  O 

Orchard  Oriole  I 

Northern  Oriole  O 

Pine  Grosbeak  G 

Purple  Finch  G 

House  Finch  O 

Red  Crossbill  G 

White-winged  Crossbill  G 

Common  Redpoll 

Hoary  Redpoll 

Pine  Siskin  O 

American  Goldfinch  O 

Evening  Grosbeak  G 

House  Sparrow  G 


Ground  Gleaner 
Lower  Canopy  Gleaner 
Lower  Canopy  Gleaner 
Upper  Canopy  Gleaner 
Bark  Gleaner 
Lower  Canopy  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Riparian  Gleaner 
Riparian  Gleaner 
Ground  Gleaner 
Lower  Canopy  Gleaner 
Lower  Canopy  Gleaner 
Lower  Canopy  Gleaner 
Lower  Canopy  Gleaner 
Lower  Canopy  Gleaner 
Upper  Canopy  Gleaner 
Ground  Gleaner 
Lower  Canopy  Gleaner 
Lower  Canopy  Gleaner 
Ground  Gleaner 

Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 

Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 


Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Upper  Canopy  Gleaner 
Upper  Canopy  Gleaner 
Upper  Canopy  Gleaner 
Upper  Canopy  Gleaner 
Ground  Gleaner 
Upper  Canopy  Gleaner 


Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 


Ground-Herb 

G 

Ground  Gleaner 

Tree-Branch 

Tree-Branch 

Tree-Branch 

Ground-Herb 

Tree-Twig 

Tree  Cavity-Crevice 

Ground-Herb 

Ground-Herb 

Riparian  Subsurface 

Riparian  Subsurface 

Ground-Herb 

Ground-Herb 

Shrub 

Riparian  Ground 

Riparian  Ground 

Shrub 

Tree-Twig 

Shrub 

G 

Ground  Gleaner 

Tree-Twig 

Ground-Herb 

Ground-Herb 

G 

Ground  Gleaner 

Shrub 

Ground-Herb 

G 

Ground  Gleaner 

Ground-Herb 

Ground-Herb 

O 

Ground  Gleaner 

Ground-Herb 

Ground-Herb 

G 

Ground  Gleaner 

Ground-Herb 

G 

Ground  Gleaner 

Ground-Herb 

Riparian  Ground 

G 

Ground  Gleaner 

Ground-Herb 

G 

Ground  Gleaner 

Ground-Herb 

G 

Ground  Gleaner 

G 

Ground  Gleaner 

G 

Ground  Gleaner 

Ground-Herb 

Shrub 

G 

Ground  Gleaner 

Ground-Herb 

O 

Ground  Gleaner 

Tree-Twig 

O 

Ground  Gleaner 

Tree-Branch 

O 

Ground  Gleaner 

Nest  Parasite 

G 

Ground  Gleaner 

Tree-Branch 

Tree-Twig 

Tree-Twig 

G 

Ground  Gleaner 

Tree-Branch 

G 

Ground  Gleaner 

Tree-Twig 

G 

Ground  Gleaner 

Tree-Twig 

G 

Upper  Canopy 
Gleaner 

Tree-Branch 

G 

Upper  Canopy 
Gleaner 

G 

Ground  Gleaner 

G 

Ground  Gleaner 

Tree- Branch 

G 

Ground  Gleaner 

Shrub 

G 

Ground  Gleaner 

Tree-Twig 

G 

Ground  Gleaner 

Buidings 

G 

Ground  Gleaner 
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Common  Name 


Summer  Foraging 


Breeding  Substrate        Winter  Foraging 


Virginia  Opossum 

O 

Ground  Forager 

Masked  Shrew 

Ground  Gleaner 

Water  Shrew 

Water  Gleaner 

Smoky  Shrew 

Ground  Gleaner 

Long-tailed  Shrew 

Ground  Gleaner 

Pygmy  Shrew 

Ground  Gleaner 

Short-tailed  Shrew 

Ground  Gleaner 

Least  Shrew 

Ground  Gleaner 

Hairy-tailed  Mole 

Ground  Gleaner 

Eastern  Mole 

Ground  Gleaner 

Star-nosed  Mole 

Water  Gleaner 

Little  Brown  Myotis 

Air  Hawker 

Keen's  Myotis 

Air  Hawker 

Indiana  Myotis 

Air  Hawker 

Small-footed  Myotis 

Air  Hawker 

Silver-haired  Bat 

Air  Hawker 

Eastern  Pipistrelle 

Air  Hawker 

Big  Brown  Bat 

Air  Hawker 

Red  Bat 

Air  Hawker 

Hoary  Bat 

Air  Hawker 

Eastern  Cottontail 

H 

Ground  Grazer 

New  England  Cottontail 

H 

Ground  Grazer 

Snowshoe  Hare 

H 

Ground  Grazer 

European  Hare 

H 

Ground  Grazer 

,  Eastern  Chipmunk 

G 

Ground  Forager 

1  Woodchuck 

H 

Ground  Grazer 

Gray  Squirrel 

G 

Ground  Forager 

■  Red  Squirrel 

G 

Upper  Canopy  Forager 

Southern  Flying  Squirrel 

G 

Ground  Forager 

;  Northern  Flying  Squirrel 

G 

Ground  Forager 

j  Beaver 

H 

Water  Grazer 

1  Deer  Mouse 

O 

Ground  Forager 

White-footed  Mouse 

O 

Ground  Forager 

!  Southern  Red-backed  Vole 

H 

Ground  Grazer 

*  Meadow  Vole 

H 

Ground  Grazer 

Rock  Vole 

H 

Ground  Grazer 

Woodland  Vole 

H 

Ground  Grazer 

1  Muskrat 

H 

Water  Grazer 

Southern  Bog  Lemming 

H 

Ground  Grazer 

Northern  Bog  Lemming 

H 

Ground  Grazer 

Norway  Rat 

O 

Ground  Forager 

House  Mouse 

O 

Ground  Forager 

Meadow  Jumping  Mouse 

O 

Ground  Forager 

I  Woodland  Jumping  Mouse 

O 

Ground  Forager 

Porcupine 

H 

Upper  Canopy  Browser 

Coyote 

O 

Ground  Forager 

Red  Fox 

O 

Ground  Forager 

Gray  Fox 

O 

Ground  Forager 

Black  Bear 

O 

Ground  Forager 

Raccoon 

o 

:   Ground  Forager 

Marten 

c 

Upper  Canopy  Pursuer 

Tree  Cavity-Crevice        O 

Terrestrial  Subsurface 

Riparian  Subsurface 

Terrestrial  Subsurface 

Terrestrial  Subsurface 

Riparian  Subsurface 

Terrestrial  Subsurface 

Terrestrial  Subsurface 

Terrestrial  Subsurface 

Terrestrial  Subsurface 

Riparian  Subsurface 

Buildings 

Tree  Cavity-Crevice 

Tree  Cavity-Crevice 

Buildings 

Tree-Twig 

Cave-Crevice 

Buidings 

Tree-Twig 

Tree-Twig 

Ground-Herb  H 

Ground-Herb  H 

Ground-Herb  H 

Ground-Herb  H 

Terrestrial  Subsurface 
Terrestrial  Subsurface 

Tree  Cavity-Crevice  G 

Tree  Cavity-Crevice  G 

Tree  Cavity-Crevice  G 

Tree  Cavity-Crevice  G 

Riparian  Subsurface  H 

Terrestrial  Subsurface  G 

Terrestrial  Subsurface  G 

Terrestrial  Subsurface  H 

Terrestrial  Subsurface  H 

Terrestrial  Subsurface  H 

Terrestrial  Subsurface  H 

Riparian  Subsurface  H 

Ground-Herb  H 

Ground-Herb  H 

Terrestrial  Subsurface  O 

Buildings  O 
Ground-Herb 
Ground-Herb 

Terrestrial  Subsurface  H 

Terrestrial  Subsurface  O 

Terrestrial  Subsurface  O 

Ground-Herb  O 

Cave-Crevice 

Tree  Cavity-Crevice  H 

Tree  Cavity-Crevice  H 


Ground  Forager 
Ground  Gleaner 
Water  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Ground  Gleaner 
Water  Gleaner 


Bark-Lower  Canopy 
Browser 

Bark-Lower  Canopy 
Browser 

Bark-Lower  Canopy 
Browser 

Bark-Lower  Canopy 
Browser 


Ground  Forager 
Ground  Forager 
Ground  Forager 
Ground  Forager 
Upper  Canopy 
Browser 

Ground  Forager 
Ground  Forager 
Ground  Forager 
Ground  Forager 
Ground  Forager 
Bark-Lower  Canopy 
Browser 
Water  Grazer 
Ground  Forager 
Ground  Forager 
Ground  Forager 
Ground  Forager 


Upper  Canopy 
Browser 

Ground  Scavenger 
Ground  Forager 
Ground  Forager 

Ground  Forager 
Upper  Canopy 
Pursuer 
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c 

Fisher 

Ermine 

Long-tailed  Weasel 
Mink 

Striped  Skunk 
River  Otter 
Mountain  Lion 
Lynx 
Bobcat 
White-tailed  Deer 

Moose 


Summer  Foraging 


Breeding  Substrate        Winter  Foraging 


C  :   Upper  Canopy  Pursuer    Tree  Cavity-Crevice        H 


C 
C 
P 
O 
P 
C 
C 
C 
H 


Ground 
Ground 
Water  D 
Ground 
Water  D 
Ground 
Ground 
Ground 
Ground 


Pursuer 

Pursuer 

iver 

Forager 

iver 

Stalker 

Stalker 

Stalker 

Grazer 


H  :   Ground  Grazer 


Ground-Herb  C 

Terrestrial  Subsurface  C 

Riparian  Subsurface  P 

Terrestrial  Subsurface  O 

Riparian  Subsurface  P 

Ground-Herb  C 

Ground-Herb  C 

Cave-Crevice  C 

Ground-Herb  H 

Ground-Herb  H 


Upper  Canopy 
Pursuer 

Ground  Pursuer 
Ground  Pursuer 
Water  Diver 
Ground  Forager 
Water  Diver 
Ground  Stalker 
Ground  Stalker 
Ground  Stalker 
Bark-Lower  Canopy 
Browser 

Bark-Lower  Canopy 
Browser 


486 


Il 


487 


INDEX 


Amphibians  and  Reptiles 

Bullfrog   64 

Copperhead,  Northern    100 

Frog 

Green    65 

Mink 66 

Northern  Leopard    68 

Pickerel   69 

Wood 67 

Mudpuppy    39 

Newt,  Red-spotted    48 

Peeper,  Northern  Spring     62 

Racer,  Northern  Black 96 

Rattlesnake,  Timber 101 

Salamander 

Blue-spotted    44 

Four-toed    56 

Jefferson    41 

Marbled 40 

Mountain  Dusky    52 

Northern  Dusky    50 

Northern  Spring   57 

Northern  Two-lined    58 

Redback    53 

Silvery   43 

Slimy    55 

Spotted    46 

Tremblay's    45 

Skink,  Five-lined    85 

Slider,  Red-eared     79 

Snake 

Black  Rat  98 

Eastern  Garter    89 

Eastern  Hognose    93 

Eastern  Milk    99 

Eastern  Ribbon 91 

Eastern  Smooth  Green     97 

Eastern  Worm 95 

Maritime  Garter 90 

Northern  Brown    87 

Northern  Redbelly   88 

Northern  Ribbon    92 

Northern  Ringneck     94 

Northern  Water    86 

Softshell,  Eastern  Spiny 84 

Spadefoot,  Eastern 59 

Stinkpot 71 

Toad 

Eastern  American 60 

Fowler's 61 

Teefrog,  Gray 63 

Turtle 

Blanding's 83 

Bog 73 

Common  Snapping    70 

Eastern  Box 77 

Eastern  Painted 81 

Map    78 

Midland  Painted 82 


Plymouth  Redbelly l 

Spotted    ' 

Wood ' 


Birds 

Bittern 

American    1 

Least     1 

Blackbird 

Red-winged     3 

Rusty    3 

Bluebird,  Eastern 2 

Bobolink    3 

Bobwhite,  Northern   1 

Bufflehead 1 

Bunting 

Indigo    3 

Snow    3 

Canvasback    1 

Cardinal,  Northern    3 

Catbird,  Gray    2 

Chat,  Yellow-breasted 3 

Chickadee 

Black-capped   2 

Boreal    2 

Coot,  American    2 

Cowbird,  Brown-headed     3 

Creeper,  Brown   2 

Crossbill 

Red 3 

White-winged 3 

Crow 

American    2 

Fish    2 

Cuckoo 

Black-billed    2 

Yellow-billed    2 

Dove 

Mourning    

Rock 

Duck 

American  Black    

Ring-necked   

Wood 

Eagle 

Bald   1 

Golden    1 

Falcon,  Peregrine    1 

Finch 

House 3 

Purple    3 

Flicker,  Northern   2 

Flycatcher 

Acadian 2 

Alder   2' 

Great-crested   2 

Least    2 
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Olive-sided 244 

Willow   246 

Yellow-bellied    249 

adwall 169 

natcatcher,  Blue-gray    279 

Ideneye,  Common    173 

oldfinch,  American    369 

oose,  Canada    161 

Dshawk,  Northern    184 

rackle,  Common 357 

rebe,  Pied-billed     152 

rosbeak 

Evening   370 

Pine    361 

Rose-breasted 335 

rouse 

Ruffed    196 

Spruce 195 

ull 

Great  Black-backed 212 

Herring    211 

Ring-billed    210 

irrier,  Northern 181 

iwk 

Broad- winged 186 

Cooper's    183 

Red-shouldered    185 

Red-tailed    187 

Rough-legged 188 

Sharp-shmned    182 

•'^ron 

Plack-crowned  Night  -    157 

Great  Blue    155 

Green-backed    156 

jYeliOw-crowned  Night  -    158 

r|mmingbird,  Ruby-throated    233 

s,  Glossy 159 


lue   

Gray    

Ipco,  Dark-eyed 
f^lstrel,  American 
t^lldeer   


262 

261 

350 

190 

205 

[^ngbird,  Eastern     253 

hgfisher,  Belted    234 

t^nglet 

ISolden-crowned    277 

Ruby-crowned    278 

Lrk,  Horned    254 

Lhgspur,  Lapland    351 

L,on,  Common 151 

KiUard    165 

Nirtin,  Purple    255 

Neadowlark,  Eastern 355 

^ferganser 

pommon    176 

Hooded    175 

^ed-breasted    177 

N:^rlin    191 

N)ckingbird,  Northern 288 


Moorhen,  Common    203 

Nighthawk,  Common 230 

Nuthatch 

Red-breasted    269 

White-breasted 270 

Oriole 

Northern    360 

Orchard     359 

Osprey 179 

Ovenbird     324 

Owl 

Barred    224 

Boreal    228 

Common  Barn  -    219 

Eastern  Screech  - 220 

Great  Gray   225 

Great  Horned   221 

Long-eared   226 

Northern  Hawk  -     223 

Northern  Saw- whet    229 

Short-eared 227 

Snowy    222 

Partridge,  Gray    193 

Parula,  Northern    305 

Pheasant,  Ring-necked    194 

Phoebe,  Eastern   251 

Pintail,  Northern    166 

Rail 

King 200 

Virginia   201 

Raven,  Common     265 

Redpoll 

Common    366 

Hoary 367 

Redstart,  American    321 

Robin,  American    286 

Sandpiper 

Spotted    206 

Upland     207 

Shoveler,  Northern    161 

Shrike 

Loggerhead    293 

Northern    292 

Siskin,  Pine 368 

Snipe,  Common   208 

Sora   202 

Sparrow 

American  Tree   338 

Chipping 339 

Field 340 

Fox 345 

Grasshopper 343 

Henslow's    344 

House 370 

Lincoln's    347 

Savannah     342 

Song 346 

Swamp 348 

Vesper   341 

White-throated 349 
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Starling,  European    294 

Swallow 

Bank 258 

Barn 260 

Cliff    259 

Northern  Rough-winged   257 

Tree   256 

Swan,  Mute 160 

Swift,  Chimney 232 

Tanager,  Scarlet    333 

Teal 

Blue-winged   167 

Green-winged    163 

Tern 

Black    214 

Common    213 

Thrasher,  Brown     289 

Thrush 

Gray-cheeked    282 

Hermit   284 

Swainson's 283 

Wood 285 

Titmouse,  Tufted    268 

Towhee,  Rufous-sided  337 

Turkey,  Wild     197 

Veery 281 

Vireo 

Philadelphia    299 

Red-eyed 300 

Solitary    296 

Warbling 298 

White-eyed   295 

Yellow-throated    297 

Vulture,  Turkey    178 

Warbler 

Bay-breasted 317 

Black-and-white 320 

Blackburnian    313 

Blackpoll 318 

Black-throated  Blue 310 

Black-throated  Green    312 

Blue  winged    301 

Canada    331 

Cape  May    309 

Cerulean  319 

Chestnut-sided 307 

Golden- winged    302 

Hooded    329 

Magnolia 308 

Mourning    327 

Nashville   304 

Palm 316 

Pine    314 

Prairie    X 315 

Prothonotary " 322 

Tennessee   303 

Wilson's 330 

Worm-eating    323 

Yellow    306 


Yellow-rumped ; 

Waterthrush 

Louisiana '/. 

Northern    ; ; 

Waxwing 

Bohemian    ; ; 

Cedar     '.[ 

Whip-poor-will ;  1 

Wigeon,  American    1 

Woodcock,  American    ^  | 

Woodpecker  i 

Black-backed    ^  | 

Downy   ^  | 

Hairy    'A 

Pileated   '..\ 

Red-bellied   :] 

Red-headed    

Three-toed    

Yellow-bellied  Sapsucker   

Wood-Pewee,  Eastern   

Wren 

Carolina    -.  1 

House ;  I 

Marsh :,| 

Sedge     'A 

Winter   '.'. 

Yellowthroat,  Common   ; ', 


Mammals 

Bat 

Big  Brown    

Hoary 

Red 

Silver-haired 

Bear,  Black   

Beaver   

Bobcat   

Chipmunk,  Eastern    

Cottontail 

Eastern 

New  England     

Coyote 

Deer,  White-tailed 

Ermine ^\ 

Fisher ^' 

Fox 

Gray    

Red 

Hare 

European ■'■'■ 

Snowshoe    

Lemming 

Northern  Bog    

Southern  Bog    

Lion,  Mountain 

Lynx 

Marten 


Mink 


I- 
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[ole 

Eastern 

Hairy-tailed 

Star-nosed 

iOose    

ouse 

Deer 

House 

Meadow  Jumping   . 

White-footed 

Woodland  Jumping 

]|uskrat   

lyotis 

Indiana    

Keen's    

Little  Brown     

Small-footed    

(possum,  Virginia  .  . 

(Iter,  River 

Ipistrelle,  Eastern  .  . 

Lrcupine    

Iiccoon    


Rat,  Norway    440 

.409  Shrew 

.408  Least    407 

.410  Long-tailed   404 

.461  Masked    401 

Pygmy    405 

.431  Short-tailed 406 

.441  Smokey    403 

.442  Water 402 

.432  Skunk,  Striped   455 

.443  Squirrel 

.437  Gray    426 

Northern  Flying    429 

.413  Red 427 

.412  Southern  Flymg    428 

.411  Vole 

.414  Meadow 434 

.400  Rock 435 

.456  Southern  Red-backed    433 

.416  Woodland   436 

.444  Weasel,  Long-tailed    453 

.449  Woodchuck    425 
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Abstract 

A  computer  program  called  OPTIGRAMI  has  been  developed  to  deter- 
mine the  optimum,  or  least-cost,  grade  mix  of  hardwood  lumber  required  to 
produce  a  given  cutting  order  of  furniture  dimension  parts.  If  the  optimum 
mix  is  not  available,  OPTIGRAMI  can  be  used  to  determine  the  next  best 
alternative.  The  Users  Manual  describes  the  steps  involved  in  using  the 
program. 


The  computer  program  described  in  this  publication  is  available  on 
request  with  the  understanding  that  the  U.S.  Department  of  Agriculture 
cannot  assure  its  accuracy,  completeness,  reliability,  or  suitability  for  any 
other  purpose  than  that  reported.  The  recipient  may  not  assert  any  proprie- 
tary rights  thereto  nor  represent  it  to  anyone  as  other  than  a  Government- 
produced  computer  program.  For  cost  information,  please  write:  Northeast- 
ern Forest  Experiment  Station,  Forestry  Sciences  Laboratory,  P.O.  Box  152, 
Princeton,  West  Virginia  24740. 

The  use  of  trade,  firm,  or  corporation  names  in  this  publication  is  for 
the  information  and  convenience  of  the  reader.  Such  use  does  not  consti- 
tute any  official  endorsement  or  approval  by  the  U.S.  Department  of  Agri- 
culture or  the  Forest  Service  of  any  product  or  service  to  the  exclusion  of 
others  that  may  be  suitable. 


OPTIGRAMI  is  an  acronym  for  OPTInnum  GRAde 
K<.  With  this  connputer  program,  you  can  determine 
\\!  optimum,  or  least-cost,  mix  of  lumber  grade  vol- 
ues  required  to  produce  a  given  cutting  order  in  a 
finiture  rough  mill.  If  this  mix  is  not  available,  the 
net  best  alternative  can  be  determined.  OPTIGRAMI 
ci  also  be  used  in  malting  decisions  on  improving 
Inber  use  practices,  evaluating  lumber  purchasing 
p  icies,  and  scheduling  for  the  dry-kiln  and  rough  mill. 
Ahorough  discussion  of  how  OPTIGRAMI  can  be 
uid  to  help  solve  day-to-day  rough-mill  decisions  is 
citained  in  "OPTIGRAMI:  Optimum  lumber  grade  mix 
pigram  for  hardwood  dimension  parts"  (Martens  and 
Nwel  1985).  It  can  be  obtained  from  the  Northeastern 
Fest  Experiment  Station's  Forestry  Sciences  Labora- 
t(/,  P.O.  Box  152,  Princeton,  West  Virginia  24740.  This 
rrnuscript  is  a  user's  manual  describing  the  simple 
s  ps  required  to  run  OPTIGRAMI. 

OPTIGRAMI  was  written  for  the  person  with  little 
c  nputer  experience  and  is  user  friendly.  Input  to  the 
p  gram  is  straightforward  and  includes  numerous 
p  mpts  for  the  user's  benefit. 

'  Because  the  program  is  designed  for  use  on  any 
lEI  mainframe  computer  with  a  mathematical  pro- 
gaming  system  (MPS)  in  its  program  library,  access 
CI  be  through  an  on-site  computer  or  through  a 
rfiiote  terminal. 


Consequently,  if  you  wish  to  make  an  OPTIGRAMI 
analysis,  you  press  the  PF4  key.  The  screen  will  read 
"enter  file  name"  (Fig.  2).  It  also  lists  the  file  names 
that  you  have  previously  run.  To  enter  a  file  name,  you 
may  either  (a)  enter  a  name  of  from  one  to  eight  char- 
acters in  the  file  name  field  and  then  press  the  ENTER 
key,  or  (b)  position  the  cursor  at  the  name  of  one  of 
your  existing  files  and  then  press  ENTER  (this  copies 
the  name  at  the  cursor  to  the  file  name  field  at  the  top 
of  the  screen);  then  press  ENTER  again  to  validate  the 
name  you  have  selected.  A  message  will  appear  at  the 
bottom  of  the  screen  indicating  that  the  requested  file 
is  an  old  file. 

Now  that  you  have  selected  your  file,  press  the 
PF8  key,  as  shown  at  the  bottom  of  the  screen,  to  pro- 
ceed to  the  File  Options  screen  (Fig.  3).  As  shown,  you 
press  a  PF  key  to  select  whether  you  want  to  edit  the 
selected  file  (PF4),  submit  the  file  for  processing  (PF5), 
or  specify  your  job  priority  (PF6). 

Our  example  shows  that  we  are  interested  in  mak- 
ing an  analysis,  so  press  PF4  to  proceed  to  the  Data 
Entry  screen  (Fig.  4).  Fields  for  all  necessary  data  input 
are  labeled.  These  include  date,  cutting  order  name, 
species,  thickness,  lumber  grades  to  be  selected  and 
their  respective  costs,  yield  adjustments,  and  volume 
constraints.  On  the  data  entry  screens,  you  can  move 
the  cursor  with  the  cursor  controls  or  skip  from  field  to 
field  with  the  TAB  key. 


Fmote  Terminal 

For  those  wishing  to  use  a  remove  terminal, 
CTIGRAMI  has  been  placed  on  the  Computerized 
Ivnagement  Network  (CMN),  a  national  time-sharing 
cnputer  service  managed  by  the  Virginia  Cooperative 
Eension  Service.  The  CMN  software  library  contains 
nrny  other  problem-solving  programs  and  resides  on 
tt  computer  at  Virginia  Polytechnic  Institute  and 
Ste  University  (VPI&SU),  Blacksburg,  Virginia.  Infor- 
rrtion  on  accessing  CMN  is  provided  at  the  end  of 
th  section. 

To  make  OPTIGRAMI  run,  you  simply  enter  the 
cmmand  "OPTIGRAMI".  The  main  menu,  shown  in 
Pure  1,  will  appear  on  your  screen  and  indicate  your 
oiions.  By  pressing  one  of  four  function  (PF)  keys, 
yi  can  request  a  file  for  editing  or  analysis,  determine 
i*  submitted  analysis  has  been  returned  to  your  user- 
idget  the  HELP  file,  or  exit  the  program. 


Our  example  Data  Entry  screen  (Fig.  5),  specifies 
hard  maple  lumber,  4/4  thickness,  and  Grades  No.  2 
Common,  No.  1  Common,  and  First  and  Seconds  (FAS). 
The  input  cost  for  each  grade,  expressed  in  dollars  per 
M  bf  (thousand  board  feet),  is  the  sum  of  all  costs 
through  the  rough  mill.  Cost  items  to  be  included  are 
at  the  discretion  of  the  user  but  might  include  the 
costs  for  lumber,  delivery,  drying  and  handling,  rough- 
mill  processing  and  overhead  inventory,  and 
inspection. 

The  predicted  yield  values  that  form  the  basis  for 
the  OPTIGRAMI  analysis  are  those  developed  by  the 
USDA  Forest  Service's  Forest  Products  Laboratory 
(Englerth  and  Schumann  1969).  These  yields  were 
developed  for  hard  maple  lumber,  but  they  can  be 
applied  to  most  species  graded  by  the  National  Hard- 
wood Lumber  Association  rules. 


Figure  1.— Main  menu 


Figure  2.— File  name  screen. 


Figure  3.— File  option  screen. 
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Figure  5.— Completed  data  entry  screen. 


Experience  with  using  these  yields  indicates  that 
it  may  be  appropriate  to  adjust  these  yield  values  to 
reflect  actual  rough-mill  efficiency,  heavier  thicknesses 
of  lumber,  admissible  defects,  specific  species  charac- 
teristics, or  very  stringent  quality  control 
specifications. 

Recommended  percent  yield  reductions  (Dunmire 
1971)  for  thicknesses  over  4/4  are: 


Lumber  thickness  in  inches 


Grade 

FAS 
SEL 
1C 
2C 


5/4 

2 
3 
3 
4 


6/4 

3 
4 
4 
5 


8/4 

4 
5 
5 
6 


Dimension  yields  are  based  on  clear-one-face 
parts.  The  recommendation  for  percent  yield  reduction 
for  clear-two-face  parts  is  2  percent. 


Our  example  (Fig.  5)  shows  that  we  made  no  yieh ' 
reductions;  consequently,  it  reads  100.0  percent.  If  w( 
had  wanted  to  reduce  a  specific  grade  by  8  percent,  ve 
would  have  entered  92.0  in  the  yield  adjustment  field 
for  that  grade.  I 

Note  that  the  yield  tables  will  accommodate  cut- 
ting lengths  from  10  to  96  inches  and  specified  width: 
up  to  6  inches.  However,  the  maximum  length  that  ca 
be  derived  from  a  specific  grade  is  96  inches  for  FAS  j 
and  Select,  90  inches  for  No.  1  Common  and  Better 
(C&B),  80  inches  for  No.  1  Common,  and  40  inches  for  ! 
No.  2  Common.  Yields  for  C&B  are  based  on  a  mixture 
of  25  percent  FAS,  25  percent  Selects,  and  50  percent  ; 
No.  1  Common. 

Likewise,  our  example  does  not  indicate  any  vol- 
ume constraints.  If  we  had  a  limited  amount  of  one  of 
our  grades  available,  say  8  M  bf,  we  would  have 
entered  8.000  in  the  volume  constraint  field  for  that 
grade.  The  optimum  grade  mix  may  or  may  not  use  an 
of  that  grade,  but  it  would  not  indicate  more  than  8  M 
bf  of  it  in  the  solution. 


We  now  press  PF8  to  move  to  the  next  screen, 
(vhh  is  where  we  enter  our  cutting  order  (Fig.  6). 
Df  IGRAMI  can  accommodate  50  specific  cutting 
jjjs— 30  on  this  screen  and  20  on  the  next  screen 
Fi,  7).  Each  is  entered  by  length,  width,  type,  and 
luiber  of  pieces.  Type  of  part  is  indicated  by  an  R  or 
>.   is  used  for  panels  that  will  be  glued  up  from  ran- 
Joi  width  pieces,  and  S  is  used  when  each  part  is  to 
ia;  a  specified  width.  Part  sizes  do  not  need  to  be 
;nred  in  any  particular  order. 

Pressing  the  PF8  key  takes  us  to  screen  2  of  the 
;uing  order  (Fig.  7),  and  pressing  PF8  again  takes  us 
)a<  to  the  File  Options  screen  (Fig.  3).  If  we  press 
'Fion  the  File  Options  screen,  we  can  specify  our  job 
)rinty  (Fig.  8).  Five  levels  of  priority  can  be  selected 
rci  idle  (least  expensive)  to  urgent  (most  expensive). 
f  1)  selection  is  made,  the  program  is  set  to  run  on 
dl  priority. 


Assuming  that  we  are  satisfied  with  our  priority, 
we  press  PF5  to  submit  our  file  for  processing.  We  will 
receive  a  message  at  the  bottom  of  the  screen  indicat- 
ing that  "OPTIGRAM  job  submitted.  Check  for  results 
after  10  minutes." 

We  can  now  press  PF4  to  make  changes  in  our  file 
if  we  want  to  rerun  it  with  different  lumber  input  costs, 
yield  adjustments,  or  volume  constraints.  If  we  want  to 
enter  another  analysis,  we  can  press  PF7  to  go  back  to 
the  File  Specification  screen  (Fig.  2). 

To  receive  OPTIGRAM!  output,  return  to  the  Main 
Menu  screen  (Fig.  1)  and  press  the  PF5  key  to  deter- 
mine if  the  submitted  analysis  has  been  returned  to 
your  userid.  If  it  has  not  come  back,  a  message  at  the 
bottom  of  the  screen  says  "No  OPTIGRAM  output  has 
been  returned.  Try  again  later."  If  the  output  has 
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Figure  6.— Cutting  order  (screen  1). 
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Figure  8.— OPTIGRAM  job  priority. 


iturned,  it  will  indicate  that  it  is  in  your  reader.  To 
Dk  at  the  output,  press  PF11  as  indicated  on  the 
i'reen.  This  makes  the  entire  OPTIGRAMI  output  avail- 
;ie  to  you.  You  can  look  through  it  by  pressing  the 
1-8  and  PF7  keys  to  scroll  forward  and  backward, 
rbpectively. 

j    The  OPTIGRAMI  output  is  divided  into  four  sec- 
tins.  The  first  is  the  input  information  section  (Fig.  9) 
tat  provides  a  record  of  the  input  data  used  in   the 
jalysis.  Included  are  the  date,  cutting  order  name, 
secies,  thickness,  lumber  costs  for  each  grade,  any 
v;ld  adjustments  or  volume  constraints  used,  and  a 
l.ting  of  the  cutting  order. 

The  next  two  sections  (Fig.  10)  provide  the  least- 
cst  grade  mix  required  to  produce  the  cutting  order 
ad  the  range  and  sensitivity  analysis  information.  The 
(timum  grade  mix  provides  the  amount  of  each  grade 
rquired,  the  cost  of  each  grade  based  on  the  input 
csts,  the  net  board  feet  of  cuttings  expected  from 
6Ch  grade,  and  the  expected  percent  yield  of  each 
cjde.  The  same  information  is  provided  for  the  total 
ctting  order. 

The  range  and  sensitivity  analysis  provides  infor- 
rlition  on  how  sensitive  the  least-cost  grade  mix  is  to 
Ganges  in  the  input  cost  of  the  various  grades.  It 
5'Ows  the  range  over  which  the  input  cost  of  each 
cide  can  move  without  a  change  in  the  least-cost 
Hde  mix,  assuming  that  the  input  cost  of  the  other 
ades  remains  constant.  It  also  shows,  for  each  grade, 
t3  input  cost  at  which  there  would  be  an  alternative 
list-cost  grade  mix  and  the  associated  gross  volume 
ijicates  how  much  lumber  of  that  grade  would  be 
led  in  the  alternative  mix.  For  instance,  the  example 
sows  an  input  cost  for  No.  1  Common  lumber  of  $835 
fr  tvl  bf,  and  the  least-cost  solution  uses  5.298  M  bf  of 
ilHowever,  the  lower  limit  of  the  input  cost  range  for 
h.  1  Common  indicates  that  if  the  input  cost 
ccreased  to  $834.23  per  M  bf,  assuming  that  the  input 
csts  of  the  other  grades  remained  unchanged,  there 
viuld  be  an  alternative  least-cost  grade  mix  that  used 
1  281  M  bf  of  No.  1  Common  lumber.  In  other  words, 
athat  input  cost,  two  combinations  of  grades  have 
iiintical  total  costs.  However,  one  combination  uses 
anost  twice  as  much  No.  1  Common  lumber  as  the 
cier.  For  a  more  complete  discussion  of  the  interpre- 
t  ion  of  the  range  and  sensitivity  analysis  and  how  it 
CI  be  used  as  a  tool  in  making  management  deci- 
Sins,  obtain  a  copy  of  the  OPTIGRAMI  report  (Martens 
aj  Nevel  1985)  mentioned  earlier. 

I   The  final  part  of  the  printout  is  the  "Optimum 
S'lution  Cutting  Information"  (Fig.  11).  It  describes 
f"w  the  required  cuttings  can  be  obtained  from  the 
ctimum  grade  mix.  For  each  grade  used,  it  shows  the 
C)ss  volume  of  rough  lumber  required,  the  cutting 
ses  to  be  obtained,  the  expected  number  of  each  size 
ctting  to  be  obtained,  and  the  anticipated  quantity  of 
ebh  cutting  obtained. 


It  also  provides  the  board  feet  of  shorts  antici- 
pated from  each  grade.  The  shorts  figure  represents 
the  unused  net  board  footage  of  10-inch-long  cuttings 
that  would  be  available  from  each  grade.  As  such,  it 
indicates  how  well  the  raw  material  is  being  used. 

In  addition  to  information  on  each  lumber  grade, 
this  section  also  summarizes  information  for  the  entire 
cutting  order.  Included  in  the  summary  are  total  gross 
volume  of  lumber  required,  the  net  board  feet  of  cut- 
tings to  be  obtained,  the  total  board  feet  of  shorts 
anticipated,  and  the  total  number  of  pieces  required. 

The  "Optimum  Solution  Cutting  Information"  sec- 
tion would  normally  be  given  to  the  rough  mill  foreman 
for  his  use  in  assigning  cutting  lengths  to  specific  saw 
operators.  Generally,  the  longer  length  cuttings  are 
derived  from  a  single  grade,  the  medium  length  cut- 
tings from  a  combination  of  two  grades,  and  the 
shorter  length  cuttings  from  all  grades. 

If  you  wish  to  keep  the  output,  press  the  PF9  key 
to  transfer  it  to  your  CMN  disk  space  as  a  permanent 
record  or  to  have  it  printed.  If  you  have  a  printer  at- 
tached to  your  terminal,  you  can  have  your  results 
printed  by  using  the  command  "TPRINT"  followed  by 
the  file  name  that  you  used  in  your  file  name  screen 
shown  in  Figure  2.  You  can  also  discard  the  output  by 
pressing  the  PF2  key  or  have  it  printed  at  VPI&SU  by 
pressing  the  PF4  key.  VPI&SU  will  send  you  the 
results.  By  pressing  the  PF3  key,  you  will  return  to  the 
Main  menu. 

On  every  screen  requiring  the  selection  of  an 
option  or  the  input  of  data,  the  PF1  key  has  been 
labeled  HELP.  By  pressing  it,  a  help  file  will  be  dis- 
played on  the  screen  to  explain  each  of  the  options 
available  to  you. 

CMN  can  be  accessed  with  any  ASCII  terminal  and 
a  modem.  You  also  can  use  a  microcomputer  with  a 
communications  program  as  a  terminal.  When  access- 
ing CMN  by  dialing  the  computer  directly  via  long  dis- 
tance telephone  lines,  you  must  have  a  CMN  userid 
and  password.  These  can  be  obtained  by  contacting: 

Virginia  Polytechnic  Institute  and  State  University 
Virginia  Cooperative  Extension  Service 
Extension  Computing  Resources 
Plaza  I,  Building  D 
Blacksburg,  Virginia  24061 
(703)  961-5184 

There  is  no  initial  fee  or  hookup  charge  for  CMN. 
However,  there  is  a  small  monthly  userid  ownership 
charge.  Each  CMN  userid  receives  a  monthly  billing 
that  includes  a  complete  listing  of  all  charges  for  each 
time  CMN  was  used.  Also  upon  completion,  every 
CMN  program  displays  the  cost  for  using  the  program. 
The  total  cost  for  a  CMN  session  is  displayed  when 
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Input  Information  Section  of  OPTIGRAMI  Printout 
July  10, 1984— COUNTRY  SQUIRE  SUITE— HARD  MAPLE^ 


CUTTING  SIZE 
LENGTH  WIDTH 


(Inches) 

48.250 
30.000 
87.750 
80.375 
64.375 
56.000 
33.125 
28.250 
23.500 
22.750 
21.000 
19.500 


(Inches) 

20.000 
19.000 
2.250 
2.250 
2.250 
3.250 
4.125 
3.000 
4.000 
2.250 
4.250 
2.750 


INPUT  CUTTING  ORDER 

TYPE  OF  CUTTING 

RANDOM  (R)  OR 

SPECIFIED  (S) 


R 
R 
S 
S 
S 
S 
S 
S 
8 
S 
S 
S 


NUMBER 

NET  BOARD 

OF 

FEET  OF 

CUTTINGS 

CUTTINGS 

360 

2412.5 

608 

2406.7 

406 

556.7 

200 

251.2 

200 

201.2 

1850 

2338.2 

844 

800.9 

130 

76.5 

1850 

1207.6 

300 

106.6 

550 

340.9 

470 

175.0 

Total 


7768 


10873.9 


LUMBER 
GRADE" 

PRODUCTION 
COSTS'^ 

GRADE  YIELD 
ADJUSTMENT 

VOLUME 
CONSTRAINTS^ 

LUMBER 
THICKNESS' 

(DollarsIM  bf) 

FACTOR'^ 

(Mbf) 

(Inches) 

NUMBER2C0MM0N 
NUMBER  1  COMMON 
FIRST  AND  SECONDS 

570.00 

835.00 

1020.00 

100.0 
100.0 
100.0 

None 
None 
None 

4/4                   'I 

4/4 

4/4 

^Cutting  order  identification,  species,  and  date. 
"Standard  lunriber  grades  chosen  to  be  evaluated. 
'^  Total  production  cost  per  M  bf  assigned  to  each  grade. 
''Adjustment  nnade  to  the  yield  of  each  grade. 
^Volume  constraints  innposed  on  each  grade. 
'  Lumber  thickness  being  considered. 
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Least-Cost  Grade  Mix  Solution  and  Range  and  Sensitivity  Analysis 

Information  Sections  of  OPTIGRAMI  Printout 

LEAST-COST  GRADE  MIX  SOLUTION 

July  10, 1984— COUNTRY  SQUIRE  SUITE-HARD  MAPLE^ 

SUMMARY  BYGRADE 


SLECTED      GRADES^ 

NMBER  2  COMMON 
NMBER1  COMMON 
FIST  AND  SECONDS 

OTALS 


INPUT 
COST/M  bf<^ 

(Dollars) 

570 

835 

1020 


TOTAL 

GROSS 

PRODUCTION 

BOARD  FEET 

PERCENT 

VOLUME^ 

COST« 

OF  CUTTINGS' 

YIELDS 

(Mbf) 

{Dollars) 

7.268 

4142 

3541.4 

48.7 

5.298 

4424 

3378.1 

63.7 

5.855 

5972 

3954.5 

67.5 

18.421 


14538 


10873.9 


59.0 


RANGE  AND  SENSITIVITY  ANALYSIS  INFORMATION 


SELECTED  GRADES 


NUMBER2C0MM0N 


NUMBER  1  COMMON 


FIRST  AND  SECONDS 


INPUT  COST  AND 
LEVELS/M  bf'^ 

ASSOCIATED  GROSS 
VOLUMES  (Mbf)' 

(Dollars) 

Upper 
Lower 

572.59 
570.00 
559.27 

5.785 
7.268 
7.985 

Upper 
Lower 

851.64 
835.00 
834.23 

4.947 

5.298 

10.281 

Upper 
Lower 

1021.18 
1020.00 
1009.27 

2.609 
5.855 
6.188 

jldentifying  name  or  title  of  the  cutting  order,  species,  and  date. 

Standard  lumber  grades  chosen  to  be  evaluated  by  OPTIGRAMI. 

Total  production  cost  per  M  bf  assigned  to  each  grade. 

Quantities  of  each  grade  contained  in  the  least-cost  grade  mix. 

Total  costs  for  the  amount  of  each  grade  of  lumber  used  in  the  least-cost  mix. 

Quantity  of  cuttings  expected  from  each  grade. 

Anticipated  percent  yield  to  be  obtained  from  each  grade. 

Range  of  input  costs  for  each  grade. 

l/olume  of  that  grade  used  in  the  alternate  least-cost  grade  mix  at  that  level  of  input  cost. 


Figure  11 


Optimum  Solution  Cutting  Information  Section  of  OPTIGRAMI  Printout 
OPTIMUM  SOLUTION  CUTTING  INFORMATION 


July  10, 1984— COUNTRY  SQUIRE  SUITE— HARD  MAPLE 


LUMBER         GROSS 
SELECTED  GRADES  THICKNESS    VOLUME 


NUMBER2C0MM0N 


CUTTING  SIZE^ 
LENGTH     WIDTH 


(Inches) 

(Mbf) 

(Inches)  -  - 

4/4 

7.268 

30.000 

19.000 

28.250 

3.000 

23.500 

4.000 

22.750 

2.250 

21.000 

4.250 

19.500 

2.750 

TYPE  OF 
CUTTING 


NET  BOARD  FEET/GRADE^  =  3541.4 
BOARD  FEET  SHORTS'"  =  625.0 

NUMBER  1  COMMON 


5.298 


NET  BOARD  FEET/GRADE  =  3378.1 
BOARD  FEET  SHORTS  =  217.2 

FIRST  AND  SECONDS 


5.855 


NET  BOARD  FEET/GRADE  =  3954.5 
BOARD  FEET  SHORTS  =  140.5 


TOTAL  GROSS  VOLUME 
(Mbf) 
18.421 


TOTAL  NET  BOARD  FEET 


10873.9 


87.750 

2.250                  S 

80.375 

2.250                  S 

56.000 

3.250                  S 

33.125 

4.125                  S 

21.000 

4.250                  S 

19.500 

2.750                  S 

-EET 

TOTAL  SHORTS 

(bf) 

982.8 

NUMBEROF 
CUTTINGS^ 


608 
130 

1117 
300 
172 
311 


406 
200 
1850 
642 
287 
57 


NET 
BOARD  FEEI 


2406.7 
76.5 
729.2 
106.6 
106.4 
116.0 


48.250 

20.000 

R 

360 

2412.5 

64.375 

2.250 

S 

200 

201.2 

33.125 

4.125 

S 

202 

191.8 

23.500 

4.000 

S 

733 

478.5 

21.000 

4.250 

S 

91 

56.4 

19.500 

2.750 

S 

101 

37.7 

i 


556.7 
251.2 
2338.2 
609.0 
178.1 
21.3 


TOTAL  NUMBER  OF  PIECE: 
7768 


3  Cuttings  obtained  from  each  grade  in  the  least-cost  solution. 

"  Expected  number  of  each  cutting  to  be  obtained  from  each  grade. 

=  Anticipated  quantity  of  each  cutting  obtained  from  each  grade. 

''Total  quantity  of  all  cuttings  expected  from  each  grade. 

^Cumulative  unused  net  board  footage  of  10-inch-long  cuttings  available  in  each  grade. 
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yj  enter  the  LOGOFF  command.  You  may  also  deter- 
me  the  total  charges  incurred  at  any  point  in  the 
OIN  session  by  entering  the  command  "CHARGES". 

When  you  contact  the  Extension  Computing 
Rsources  staff  at  VPI&SU,  they  will  assign  you  a  user- 
icihat  consists  of  five  characters  followed  by  a 
nmerical  code.  You  will  select  your  own  password 
ttt  will  be  known  only  to  you.  It  must  consist  of  five 
teight  characters  and,  for  security  reason,  ought  to 
bchanged  periodically. 

When  you  LOGON  with  your  CMN  userid  and 
p.ssword,  you  will  have  access  to  more  than  60  pro- 
giims  contained  in  the  CMN  library.  They  cover  a 
biiad  range  of  subjects  including  crop  and  farm  man- 
aoment,  general  finance  and  accounting,  taxes  and 
e;;ate  planning,  machinery  and  equipment,  and  infor- 
mtion  retrieval. 

j  Although  the  use  of  OPTIGRAMI  may  seem  con- 
fiing,  it  is  really  very  easy  to  follow  and  operate. 
SDuld  any  question  arise,  the  HELP  files  will  provide 
tl"!  answer. 


Miinframe 

i  Potential  users  who  have  access  to  an  IBM  main- 
frne  computer  may  obtain  a  copy  of  our  OPTIGRAMI 
pigram  library  by  sending  a  blank  tape  to  the  Forestry 
Siences  Laboratory,  P.O.  Box  152,  Princeton,  West  Vir- 
giia  24740.  We  will  have  the  library  copied  onto  it  and 
rejrn  it  to  sender  with  documentation  of  its  contents. 
Tl;re  will  be  no  charge  to  the  user. 

■  I  If  the  IBM  mainframe  in  question  does  not  have  a 
M  hematical  Programing  System  (MPS)  in  its  program 
lilary,  it  will  be  necessary  to  obtain  it  before  OPTI- 
G^MI  will  function.  An  MPSX  can  be  obtained  from 
ar  BM  representative  or  an  MPSIII  can  be  obtained 
fn;n  KETRON,  Inc.,  Management  Science  System  Divi- 
siii,  1400  Wilson  Boulevard,  Arlington,  Virginia  22209. 
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\(ms,  Edward  L.     DESIM:    A  system  for  designing  and 
|;imulating  hardwood  sawmill  systems.    Gen.  Tech. 
iRep.  NE-89.   Broomall,  PA:    U.S.  Department  of 
Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1984.    10    p. 

31fIM  is  a  new  system  for  designing  and  simulating  the 
•ation  of  hardwood  sawmill  systems.   Sections  are 
;ented  on:   (1)  the  system,  (2)  required  inputs,  and 
esulting  outputs.   This  computer  system  is 
tively  easy  to    use  for  even  a  very  complex 
milling  situation. 


\cms,  Edward  L.    DESIM  user's  manual:   a  procedural 
>uide  for  designing  and  simulating  hardwood  sawmiU 
lystems.    Gen.  Tech.  Rep.  NE-94.    Broomall,  PA: 
JJ.S.   Department  of  Agriculture,  Forest  Service, 
Northeastern  Forest  Experiment   Station;  1984.    58 
». 
\  ocedural  guide  for  using  the  DESIM  computerized 
syism  for  designing  and  simulating  the  operation  of 
la  wood  sawmill  systems.   Instructions  are  provided 
'oijverything  from  setting  up  the  DESIM  system  on  a 
loputer  to  simulating  the  operation  of  a  proposed 
iajnill  system.    This  user  guide  makes  the  system 
'ejtively  easy  to  use  for  even  complex  sawmill 
iititions. 

i 

\r2rson,  R.  Bruce;  Luppold,  W.  G.;  Wallin,  W.  B. 
Assessing  paUet  industry  use  of  the  low-grade 
outhern  hardwood  resource.    In:    Payoffs  from  new 
ijechniques  for  managing  and  processing  southern 
liardwoods:    1984  Southern  Forest  Economics  Work- 
lihop;  1984  March  13-15;  Memphis,  TN.    Raleigh, 
lIC:   SOFEW;    1984:  87-97. 
'n  je  next  two  decades,  we  will  see  an  increase  in  the 
Jtl^ation  of  the  southern  low-grade  hardwood  resource 
)eiiuse  of  the  continued  growth  in  the  use   of  pallets  in 
Ti«|erials  handling  systems.   This  growth  is  encouraged 
)y|jie  great  cost  savings  realized  in  shipping  and  han- 
Hiji  of  products  on  pallets.    Cost  savings  are  due,  in 
>ai;j  to  the  availability  of  low-cost  raw  materials  for 
)ailt  production.   The  low-grade  sawtimber,  poletim- 
)etjand  pulpwood  portion  of  the  resource,  underutilized 
itesent,  will  become  increasingly  important  in  meet- 
nghe  needs  of  the  pallet  industry  in  the  decades  to 
'olw. 

^nlian,  Philip  A.;  Dempsey,  Gilbert  P.   The  U.S.   hard- 
wood forest  resource  situation  and  our  hardwood 
jimber  and  dimension  market  potentials  in  Europe. 

i:  Dickerhoof,  II.  Edward,  ed.  International  forest 
'oducts  trade:  resources  and  market  opportunities, 
roceedings  of  a  conference;  1983  November    7-9; 


Arlington,  VA.    Madison,  Wl:    Forest  Products  Re- 
search Society;  1984:    124-132. 
Reviews  the  hardwood  resources  in  standing  sawtimber 
and  at  sawmills,  and  describes  the  grade  distribution  of 
lumber  produced.    Looks  at  the  history  of  hardwood 
exports  to  Europe  and  the  economic  conditions  that 
both  aid  and  hinder  export  efforts.    Presents  some  pro- 
jections of  future  demand  along  with  thoughts  on  the 
United  States'  potential  to  meet  these  expectations,  as 
well  as  action  to  take  to  increase  hardwood  exports. 

Araman,  Philip  A.;  Reynolds,  Hugh  VV.    Producing  stand- 
ard-size blanks  from  lower   grade  hardwoods:   A 
case  report.   In:    Dempsey,  Gilbert  P.;  Price,  Karen 
S.,  eds.    Governor's  conference  on  West  Virginia's 
forest  industry.    Workshop  proceedings;  1983  No- 
vember 7-8;  Charleston,  WV,    Charleston,  WV:    Gov- 
ernor's Office  of  Economic  and  Community 
Development  and  West  Virginia  Forests,  Inc.;  1984: 
123-126b. 

Ashby,  W.  C;  Vogel,  W.  G.;  Kolar,  C.  A.;  Philo,  G.  R. 
Productivity  of  stony  soils  on  strip  mines.   In: 

Proceedings,  Erosion  and  productivity  of  soils  con- 
taining rock  fragments;  1982  November  28-Decem- 
ber  3;  Anaheim,  CA.   SSSA  Spec.  Publ.  No.    13. 
Madison,  WI:   Soil  Science  Society  of  America;  1984: 
31-44. 
Stone  content  is  only  one  of  many  factors  changed  dur- 
ing mining  and  reclamation.   Because  so  many  factors 
are  changed,  assessments  of  the  role  of  stone  must 
often  be  partly  or  largely  inferred.    Experimentation 
with  presence  or  absence  of  stones  on  mine  soils  as  a 
single  variable  has  not  been  carried  out  to  our  knowl- 
edge.   The  potential  for  productive  mine  soils  with 
stones  has  been  well  documented.   The  purpose  of  our 
study  was  to  determine  how  much  rock  fragment  is 
found  in  mine-soils,  and  how  the  fragment  content 
affects  vegetative  productivity.    We  concluded  that 
mine  soils  with  differing  content  of  coarse  fragments 
may  have  productivity  equal  to  or  greater  than  pre- 
mining  soils. 

A.uchmoody,  L.  R.;  Rexrode,  C.  O.   Black  cherry  site 
index  curves  for  the  Allegheny  Plateau.    Res.  Pap. 
NE-549.    Broomall,  PA:    U.S.  Department  of  Agri- 
culture, Forest  Service,  Northeastern  Forest  Experi- 
ment Station;  1984.    5  p. 
Black  cherry  site  index  curves  were  developed  for  the 
Allegheny  Plateau  in  northwestern  Pennsylvania.   They 
show  for  this  region  that  height  rises  less  sharply  prior 
to  the  index  age  and  is  maintained  for  a  longer  period 
thereafter  than  described  by  existing  curves.    An  equa- 
tion to  predict  site  index  from  height  and  age  is  fur- 
nished to  allow  the  use  of  these  curves  in  computer 
processing.    For  field  use,  a  table  of  site  indexes  by  2- 
foot  heights  and  2-year  ages  is  provided. 

Baker,  C.  Jacyn;  Melhuish,  John  H.,  Jr.   Separation  of 
unsaturated  fungal  fatty  acid  methyl  esters  by  re- 
versed-phase  liquid  chromatography  for  further 
evaluation  by  gas  chromatography.    Journal  of  Chro- 
matography.   284:    251-256;  1984. 
The  objective  of  this  study  was  to  optimize  conditions 
for  separation  and  recovery  of  unsaturated  Cjg  and  Cjg 
fatty  acid  methyl  esters.    Two  reversed-phase  columns 


were  tested,  a  Perkin-Elmer  Cg  and  a  DuPont  Zorbax 
ODS  (Cig).   The  latter  column  was  better  suited  for  our 
particular  needs.   The  optimal  system  was  then  used  to 
separate  fatty  acids  extracted  from  Athelia  bicolor. 

Barger,  J.  H.  Hydraulic  sprayer  applications  of  meth- 
oxychlor  on  American  elm.  In:  Mayo,  Z.  B.,  com- 
piler. Proceedings,  39th  annual  meeting,  North 
Central  Branch  of  Entomological  Society  of  Amer- 
ica; 1984  March  26-29;  Wichita,  KA.  College  Park, 
MD:  North  Central  Branch  of  Entomological  Soci- 
ety of  America;  1984.    Abstract  100. 

Barger,  Jack  H.   Evaluation  of  hydraulically  applied 
methoxyclor  to  protect  American  elms  from  feeding 
by  the  European  elm  bark  beetle  (Coleoptera: 
Scolytidae).   Journal  of  Economic  Entomology.   77: 
794-797;  1984. 
American  elm  trees  were  sprayed  by  hydraulic  sprayer 
with  various  concentrations  of  methoxychlor,  with  and 
without  stickers,  in  different  seasons  and  cities  to 
determine  chemical  deposit  and  efficacy  against  the 
smaller  European  elm  tsark  beetle,  a  vector  of  the 
Dutch  elm  disease  fungus.    Gas-liquid  chromatography 
assays  and  beetle  bioassays  were  used  to  quantify  meth- 
oxychlor deposits.    Methoxychlor  deposit  was  unaffect- 
ed by  the  addition  of  spray  sticker  but  weathering, 
season  sprayed,  concentration  and  skill  of  the  spray 
crew  significantly  affected  deposit. 

Barger,  Jack  H.;  Cuthbert,  Roy  A.;  Cannon,  William  N., 
Jr.   Numbers  of  Scolytus  multistriatus  (Coleoptera: 
Scolytidae)  caught  on  multilure-baited  sticky  traps 
increase  with  Methoxychlor.   Journal  of  Economic 
Entomology.    77:    1251-1253;  1984. 
Multilure-baited  sticky  traps  were  attached  to  various 
methoxychlor-sprayed  and  unsprayed  trap  sites  to 
determine  the  effect  of  the  insecticide  treatments  on 
catches  of  the  smaller  European  elm  bark  beetle.   Sig- 
nificantly more  bark  beetles  were  captured  by  baited 
sticky  traps  attached  to  the  boles  of  sprayed  healthy 
American  elms,  and  also  by  traps  attached  to  the  boles 
of  sprayed  elms  infected  with  the  Dutch  elm  disease 
fungus,  than  were  captured  by  traps  on  comparable 
unsprayed  elms.   Bark  beetle  catches  on  traps  attached 
to  sprayed  and  unsprayed  utility  poles  and  tree  trap 
sites  other  than  elms  were  not  significantly  different. 
These  tests  suggest  that  other  beetle  attractants  asso- 
ciated with  healthy  and  diseased  elms  and  the  presence 
of  methoxychlor  on  the  trap  sites  significantly  affected 
trap  catches. 

Barnard,  Joseph  E.   Forest  inventory  and  analysis  in  the 
Northeast.   In:   Proceedings  of  the  forest  land  in- 
ventory workshop,  Preparing  for  the  21st  Century; 
1984  March  26-30;  Denver,  CO.    Washington,  DC: 
USDA  Forest  Service,  Division  of  Timber  Manage- 
ment; 1984:    79-85. 
The  Northeastern  Forest  Experiment  Station  has  con- 
ducted forest  resource  inventories  since  the  mid-1940's. 
The  third  cycle  of  these  inventories  is  nearing  comple- 
tion.   All  cycles  have  used  double  sampling  procedures 
that  involved  both  the  photo  interpretation  of  many 
points  and  the  ground  examination  and  measurement  of 
a  subsample  of  these  photo  locations.   Since  1960,  the 
Station  has  used  the  Sampling  with  Partial  Replacement 


design  as  the  basic  framework  of  each  state  reinviw 
tory.  Details  of  the  application  of  the  design  and  * 
fications  to  increase  the  level  of  resolution  of  the  f, 
are  discussed  in  detail. 

Baumgras,  John  E.   Predicting  product  yields  from 
nings  in  Appalachian  hardwoods.   Journal  of 
Forestry.   82(1):    43-46;  1984. 
Equations  have  been  developed  for  estimating  the  « 
ume  per  acre  of  sawlogs,  sawbolts,  and  pulpwood  o 
fuelwood  that  can  be  harvested  by  thinning  hardwc  )| 
stands  of  poletimber  or  small  sawtimber  size.  The  i 
equations  were  derived  from  actual  roundwood  yie  t^ 
obtained  by  thinning  17  stands  of  Appalachian  hare 
woods  in  Virginia  and  West  Virginia,  and  measuring  ija 
product  volume  of  each  cut  tree  5.0  inches  d.b.h.  .1 
larger.   If  the  amount  of  basal  area  to  be   removed  B! 
2-inch  d.b.h.  class  is  known,  the  equations  facilitatij 
estimates  of  alternative  yields  from  thinnings  and 
identify  opportunities  for  multiproduct  harvesting.i.j 
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Beckjord,  P.;  Melhuish,  J.,  Jr.;  Mcintosh,  M.  Influe 
of  nitrc^en  and  phosphorus  fertilization  on  ectc 
mycorrhizal  formation  of  Quercus  alba  and  Q^.  ; 
seedlings  by  Pisolithus  tinctorius  and  Sclerodern] 
auranteum.   In:   6th  North  American  conference  )i 
mycorrhizae;  1984  June  25-29;  Bend,  OR.   (Plac  jif 
publication  unknown):   (Publisher's  name  unknov  ij 
1984.  i 

The  purpose  of  the  study  was  to  determine  what  op  1 
mum  amount  of  nitrogen  or  phosphorus  (or  both  in  tti 
bination)  would  be  necessary  to  maximize  ectomyc; 
rhizal  formation  on  oak  seedlings. 

Beckjord,  Peter  R.;  Mcintosh,  Maria  S.;  Hacskaylo,: 
Edward;  Melhuish,  John  H.,  Jr.  Inoculation  of  It' 
lolly  pine  seedlings  at  planting  with  Basidiospor 
ectomycorrhizal  fungi  in  chip  form.    Res.  Note 
324.   Broomall,  PA:    U.S.    Department  of  Agric 
ture,  Forest  Service,  Northeastern  Forest  Expei 
ment  Station;  1984.    4  p. 
Basidiospores  of  the  ectomycorrhizae-forming  fung 
Pisolithus  tinctorius  and  Scleroderma  auranteum  ii 
porated  into  an  organic  hydrocoiloid  can  be  used  su 
cessfully  in  field  inoculation.    Containerized  lobloll 
pine  seedlings  were  inoculated  during  outplantingb 
this  method.   This  study  showed  that  basidiospore  c 
were  effective  inocula  in  this  investigation. 


Benzie,  John  W.;  Smith,  Thomas  M.;  Frank,  Robert -|j 
Balsam  fir.  In:  Final  environmental  impact  sta  e^ 
ment  for  regional  guide—Eastern  Region.  m 

Milwaukee,  WI:    U.S.  Department  of  Agriculturf 
Forest  Service,  Eastern  Region;  1984:   D22-28. 


Biller,  Cleveland  J.  Testing  the  FMC-180CA  high-   | 
speed  steel  track  logging  vehicle.   In:   Proceedirjj 
Mountain  logging  symposium;  1984  June  5-7;  Mo 
gantown,  WV.    Morgantown,  WV:    West  Virginia 
University;  1984:  215-225. 
The  FMC  FT-180CA  high-speed  steel  track  logging 
vehicle  was  field  tested  on  the  George  Washington 
National  Forest  near  Covington,  Virginia.   Pulpwooc 
and  sawlogs  were  harvested  in  the  clearcut  operatic 
The  average  volume  per  turn  was  102  cubic  feet  of    i 
Appalachian  hardwoods.   Skidding  was  uphill;  maxirrJ| 


rse  grade  was  44  percent.    An  average  skid  of  1,190 
took  14.9  minutes. 


r,  Cleveland  J.;  Fisher,  Edward  L.    Whole-tree 
arvesting  with  a  medium  capacity  cable  yarder. 

ransactions  of  the  ASAE.    27(1):    2-4;  1984. 

line  study  was  conducted  to  monitor  productive  and 
productive  times  during  logging  with  a  medium- 
ificity  cable  yarder  harvesting  whole  hardwood  trees 

)|:learcut.   Prediction  equations  were  developed  to 
;tliate  the  cycle  time  for  the  yarder,  and  yarding 
islwas  calculated  at  $3.33/m3  ($7,33/cord  @  78 
3  ord)  for  whole-tree  chips. 

in,  Thomas  W.   The  private  forest-land  owners  of 

lie  United  States.   In:    New  forests  for  a  changing 
lorld:   Proceedings,  Convention  of  the  1983  Society 
f  American  Foresters;  1983  October  16-20;  Port- 
Ind,  OR.   SAF  Publ.  84-03.   Bethesda,  MD:   Society 
if  American  Foresters;  1984:   626-630. 
eitly  7.8  million  private  owners  have  333  million 
;rl  of  forest  land  in  the  United  States.    A  1978  sur- 
jyhows  that  half  of  the  forest  land  is  in  ownerships 
;  ^eater  than  500  acres  and  this  land  is  owned  by  less 
lal  percent  of  the  owners.    An  additional  30  percent 
'  1Ie  private  forest  land  is  in  ownerships  of  100  to  500 
;rl,  many  of  these  ownerships  could  produce  substan- 
aljmounts  of  timber  on  a  continuing  basis.   Quantify- 
;g  le  diversity  of  ownerships  is  the  first  step  to 
;tlr  understanding  this  important  group  of  decision- 
airs.    Matching  compatible  owner  objectives  with 
3p[tunities  for  intensive  timber  management  has 
^ejperceived  as  a  major  stumbling  block  to  increased 
•oictivity.   This  issue  can  now  be  addressed  in  a  more 
ja  itative  context. 

ir(,  Thomas  W.   Private  forest-land  owners  of  New 

jrk.   National  Woodlands.     7(5):    8-10;  1984. 
inly-four  percent  of  New  York's  15.4  million  acres  of 
Dnnercial  forest  land    is  in  506,500  private  owner- 
lif    Of  the  private  owners,  53  percent  have  fewer 
laillO  acres  of  forest  land,  and  they  own  6  percent  of 
lerivate  forest  land.   Fewer  than  1  percent  of  the 
wrt's  have  more  than  500  acres  of  forest,  and  they 
m\0  percent  of  the  forest  land  in  New  York.   Bene- 
tsSther  than  timber  production  are  important  to  most 
indiwners.    However,  these  owners  are  not  opposed  to 
arvsting  trees  from  their  land.   The  availability  of 
rivte  land  for  timber  production  has  improved  since 

lui  Barton  M.  Selection  system  of  silviculture  in 

;i-uce-fir.   Forest  Technique.    84(8):    10;  1984. 
•es  ibes  the  advantages  and  disadvantages  of  the 
2le;ion  system  in  spruce-fir  stands.    When  used 
rofirly,  the  selection  method  perpetuates  a  well- 
toc'2d  stand  of  the  more  vigorous,  fast-growing,  and 
elJi'ormed  trees  distributed  among  all  age  classes. 

j 
lur  Barton  M.   U.S.  Forest  Service  research— alive 
lid  well  in  Maine.    National  Woodlands.    7(4):    8-10; 
84. 
he;rono,  Maine,  Research  Unit  of  the  USDA  Forest 
erue's  Northeastern  Forest  Experiment  Station  has 
eerionducting  research  activities  in  the  forests  of 
laiiS  since  1950.   This  research  has  concentrated  pri- 


marily on  the  spruce-fir  forest  type,  including  associ- 
ated species  such  as  white  pine,  hemlock,  and  northern 
hardwoods.   The  Orono  unit  is  responsible  for  planning, 
establishing,   and  maintaining  research  studies  on  the 
Penobscot  Experimental  Forest,  and  administering  log- 
ging operations  and  maintaining  roads  and  boundaries. 

Brann,  Thomas  B.;  Solomon,  Dale  S.  Spruce  budworm 
growth  impact  study.   In:   Houseweart,  Mark  W.; 
Seymour,  Robert  S.,  eds.    1983  annual  report  of  the 
Cooperative  Forestry  Research  Unit.   Orono,  ME: 
University  of  Maine  at  Orono,    Maine  Agricultural 
Experiment  Station;  1984;  Misc.  Rep.  298.   33  p. 

Branson,  Branley  A.;  Batch,  Donald  L.;  Curtis,  Willie  R. 
Small-stream  recovery   following  surface  mining  in 
east-central  Kentucky.   Transactions  of  the  Ken- 
tucky Academy  of  Science.    45(1-2):    55-72;  1984. 
Analyses  of  physio-chemical,  piscine,  and  macroben- 
thological  data  secured  from  two  small-stream  drain- 
ages affected  by  surface  mining  in  eastern  Kentucky 
are  presented. 

Brewer,  Les;  Berrier,  Debbie.   Photographic  techniques 
for  monitoring  resource  change  at  backcountry 
sites.    Gen.  Tech.  Rep.  NE-86.   Broomall,  PA:    U.S. 
Department  of  Agriculture,  Forest  Service,  North- 
eastern Forest  Experiment  Station;  1984.    13  p. 
Resource  change  can  be  monitored  using  photographic 
methods.   Both  microsite  and  macrosite  techniques 
suitable  for  backcountry  use  are  described  and  dis- 
cussed in  detail.   The  microsite  techniques,  including 
quadrat  photography,   trail  mosaics,  and  photographic 
trail  transects,  are  generally  the  more  expensive,  re- 
quiring more  time  or  specialized  equipment  in  the  field 
or  lab  than  microsite  techniques.   The  data  obtained  are 
detailed  and  quantifiable  to  a  degree  that  may  be  ac- 
ceptable for  research  purposes.    Macrosite  techniques, 
including  panoramas  and  the  monoscopic  perspective 
grid  technique,  are  less  likely  to  provide  research  data, 
but  are  useful  for  qualitative  assessments. 

Briggs,  Russell  D.;  Czapowskyj,  M.  M.;  White,  E.  H. 
Effects  of  fertilization  on  the  nutrient  distribution 
of  aboveground  components  of  Abies  balsa mea  (L.) 
MiU.    Plant  and  Soil.    80:    433-439;  1984. 
The  following  fertilizer  treatments  were  applied  to  a 
20-year-old  aspen/birch/spruce-fir  stand  in  southeast- 
ern Maine:   N  at  448  kg/ha,  P  at  112  kg/ha,  N  and  P 
applied  as  above  in  addition  to  1,751  kg/ha  Ca  and  27 
kg/ha  Mg.    Five  years  after  treatment,  foliar  concen- 
trations of  N,  P,  and  Ca  for  understory  balsam  fir  ex- 
hibited significant  increases  in  response  to  fertilization 
with  those  nutrients.    Mean  5-year  height  growth,  ad- 
justed for  pretreatment  differences,  increased  36  per- 
cent in  response  to  fertilization  with  N  alone  and  in 
combination  with  P  and  lime. 

Brooks,  Robert  T.;  Rowntree,  Rowan  A.   Forest  area 
characteristics  for  metropolitan  and  nonmetropoli- 
tan  counties  of  three  Northeastern  states  of  the 
United  States.    Urban  Ecology.   8:    341-346;  1984. 
Analysis  of  county-level  forest  area  statistics  for  208 
counties  in  New  York,  Pennsylvania,  and  Ohio  shows: 
(1)    AH  counties  have  substantial  forest  acreage  regard- 
less of  the  degree  of  urbanization;  even  counties  with 


urban  centers  are  more  than  30  percent  forested;  and 
(2)  forest  area  distribution  by  stand-size  class  shows  no 
clear  association  with  the  degree  of  urbanization  in    the 
county. 

Brooks,  Robert  T.;  Sykes,  Karen  J.   Sampling  land  use 
edge  from  aerial  photographs— line  transect   vs. 
circular  pattern.    Res.  Note  NE-321.    Broomall,    PA: 
U.S.  Department  of  Agriculture,  Forest  Service, 
Northeastern  Forest  Experiment  Station;  1984.    9  p. 
Compares  the  diagonal  line-transect  and  circular  pat- 
tern for  sampling  land  use   edge.   There  were  no  signi- 
ficant differences  in  sampling  efficiency. 

BuUard,  Allan  T.;  Donley,  David  E.   Current  status  and 
potential  spread  of  the  gypsy  moth  to  the  southern 
Appalachians.    Tech.  Pap.  84-P-9.    Washington,  DC: 
American  Pulpwood  Association,  Inc.;  1984.    3  p. 
The  range  of  tlie  gypsy  moth  is  expanding  and  will  con- 
tinue to  expand  until  it  eventually  occupies  all  of  the 
hardwood  production  areas  of  the  United  States,    Our 
challenge  as  managers  is  to  plan  for  this  and  to  learn 
when  and  how  to  intervene  to  protect  our  resources. 

Buso,  Donald  C;  Martin,  C.  Wayne;  llornbeck,  James 
W.   Potential  for  acidification  of  six  remote  ponds 
in  the  White  Mountains  of  New  Hampshire.    Res. 
Rep.  No.  43.    Durham,  NH:    W'ater  Resources  Re- 
search Center,  University  of   New  Hampshire;  1984. 
157  p. 
The  chemical  characteristics  of  six  remote  ponds  and 
their  inlet  streams  in  the  White  Mountains  of  New 
Hampshire  were  measured  to  estimate  susceptibility  to 
acid  precipitation.    All  ponds  experienced  short-term 
acidification  during  snowmelt  events.    Historic  pH  and 
alkalinity  data  from  these  ponds  are  inadequate  to  de- 
termine if  they  are  acidifying.    Each  pond  is  unique  and 
to  characterize  them  based  on  only  one  or  two  para- 
meters is  inadequate. 

Cain,  M.  D.;  Yaussy,  D.  A.   Can  hardwoods  be 

eradicated  from  pine  sites?    Southern  Journal  of 
Applied  Forestry.    8(1):    7-13;  1984. 
Intensive  mechanical  and  chemical  treatments  were 
used  annually  for  12  years  to  eradicate  hardwoods  from 
a  selectively  managed  loblolly /shortleaf  pine  stand  in 
south  Arkansas.    Although  temporarily  effective,  a 
succession  of  indigenous  shrubs  and  trees  followed  the 
cessation  of  eradication  treatments.   Improved  pine 
diameter  distribution  from  natural  regeneration  and  an 
increase  in  radial  growth  of  overstory  pines  were  bene- 
fits of  this  temporary  hardwood  eradication. 

Cannon,  \V.  N.,  Jr.   Effects  of  adult  density  and  tem- 
perature on  development  of  Scolytus  multistriatus. 

In:    Proceedings,  39th  annual  meeting  of  the  North 
Central  Branch,  Entomological  Society  of  America; 
1984  March  26-29;  Wichita,  KS.    College  Park,  MD: 
Entomological  Society  of  America,  North  Central 
Branch;    1984.    Abstract  94. 
Through  infestation,  beetle  densities  of  either  10  or  50 
females  per  100  cm3  of  phloem  were  established  on 
American  elm  bolts  held  at  either  250C  or  SO^C,    After 
infestation,  the  elm  bolt  samples  were  randomly  select- 
ed weekly  for  6  weeks  from  each  treatment  to  deter- 
mine beetle  development.    At  the  low  density,  mean 


development  time  varied  inversely  with  temperatut 
58  hours  longer  at  250C  than  at  30OC.    At  the  high|lij 
density,  mean  development  time  was  only  7  hours  n^ 
at  20C  than  at  30OC.   The  shortest  development  tir 
occurred  at  30OC  in  low-density  populations.   The  rail 
longest  time  was  for  low-density  populations  at  25° ', 
followed  by  the  high-density  populations  at  30Oc  an  litj 
250C. 

Cannon,  William  N.,  Jr.;  Schrocder,  Herbert  W.  Vis  i 
impact  of  street  trees  in  Ohio  residential  neighbi^ 
hoods.    The  Buckeye  Arborist.    15(5):   7-9;  1984. 
Research  on  esthetics  of  urban  landscapes  has  show: 
that  vegetation  is  an  important  feature  adding  to  th^ 
visual  quality  of  urban  environments.   In  a  recent  inlf 
vestigation,  people  who  viewed  35-mm  color  slides  f«( 
residential  streets  rated  those  showing  large,  older 
street  trees  higher  than  those  showing  smaller  treeS't 
no  trees.    Apparently,  street  trees  are  very  importa 
for  the  appearance  of  the  street,  but  newly  planted 
young  trees  need  to  grow  some  before  they  have  as^ 
nificant  impact  on  esthetic  quality. 

Carey,  A.  C;  Miller,  E.  A.;  Geballe,  G.  T.;  Wargo,  P. 
M.;  Smith,  W.  H.;  Siccama,  T.  G.  Armillaria  mel 
and  spruce  decline  in  northern  forests.  Plant  Dis 
ease.  68(9):  794-795;  1984. 
Roots  of  288  red  spruce  trees  in  mixed  hardwood,  tr. 
sitional,  and  montane  boreal  forests  in  New  England' 
New  York  were  excavated  and  examined  for  colonizi' 
tion  by  Armillaria  mellea  (Vahl.  ex  Fr.)  Kummer.  Tl 
fungus  was  associated  with  declining  and  dead  sprucn 
all  geographic  locations.  The  percentage  of  roots  cc 
nized  by  the  fungus  increased  with  increasing  severi" 
of  decline  symptoms  but  decreased  with  increasing  i 
elevation.  In  high-elevation  montane  boreal  forests, 
where  the  decline  has  been  documented  to  be  most 
intense,  75  percent  of  the  recently  dead  and  severel; 
declining  trees  were  not  colonized  by  _A.  mellea.  Al 
though  A.  mellea  is  involved  in  red  spruce  decline,  i 
not  the  major  cause  of  the  current  regional  episode  ( 
spruce  decline  and  mortality. 


Collins,  Judith  A.;  Jennings,  Daniel  T.   A  simplified 
holder  for  eumenid  liesting  blocks  (Hymenoptera:  | 
Eumenidae).    Entomological  News.    95:   58-62;  19  i 


!■» 


Considine,  Thomas  J.,  Jr.   An  analysis  of  New  York'sk 
timber  resources.    Resour.   Bull.  NE-80.   Broomal 
PA:    U.S.  Department  of  Agriculture,  Forest  Serv 
ice.  Northeastern  Forest  Experiment  Station;  198 
70  p. 
A  comprehensive  analysis  of  the  current  status  and 
trends  of  the  forest  resources  of  New  York.   Topics 
include  forest  area,  timber  volume  biomass,  timber 
products,  timber  growth  and  removals.    Forest  manag 
ment  opportunities  for  increasing  the  production  of 
major  forest  resources  and  enhancing  the  benefits  de- 
rived from  New  York  forests  are  identified. 

Crawford,  H.  S.  Silvicultural  practice  and  bird  preda- 
tion  on  spruce  budworm.  Forest  Technique.  84(9 
12;  1984. 

Crawford,  Hewlette  S.  Wildlife  habitat  management 
and  changing  forest  practices  in  the  Northeast. 


» 
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iJorthern  Journal  of  Applied  Forestry.    1(1):    12-14; 
984. 
Kl^asingly  intensive  management  of  northeastern 
icjstrial  forest  lands  will  substantially  affect  wildlife 
atat.   Opportunities  for  increasing  wildlife  habitat 
aes  on  the  best  forest  sites  may  be  impractical  be- 
ae  high  timber  management  costs  preclude  loss  of 
cJ  products  to  favor  wildlife.    Wildlife  habitat  can  be 
nnced  on  low-quality  timber  sites,  but  inherent  site 
reluctivity  will  limit  gains.    The  most  practical  oppor- 
jity  for  increasing  wildlife  habitat  values  usually  is 
nitermediate-quality  sites.    Increased  habitat  value 
aipe  accomplished  by  coordinating  timber  and  wild- 
fijhabitat  management  goals.    Gains  in  wildlife  habi- 
Ualue  must  be  quantified  to  help  offset  losses  in 
njer  values. 

rvs,  Jerry  T.   Effect  of  minesoil  compaction  on 
rowth  and  yield  of  KY-31  tall  fescue  and  sericea 
»pedeza.    Res.  Note  NE-320.    Broomall,  PA:    U.S. 
jiepartment  of  Agriculture,  Forest  Service,  North- 
lastern  Forest  Experiment  Station;  1984.    5  p. 
ejucky  31  tall  fescue  and  sericea  lespedeza  were 
3V'  on  clay  loam  minesoils    that  had  been  screened 
irugh  a  No.  10  sieve  and  compacted  to  densities  of 
.6|1.8,  and  2.0  g/cm^.   Stands  of  sericea  lespedeza 
e   more  difficult  to  establish  than  fescue  on  both 
liijsoils  and  were  more  susceptible  than  fescue  to 
icjased  levels  of  compaction.    Dry-matter  yields 
V£|iged  over  all  densities  were  greater  on  the  clay 
lajon  the  loam  minesoil. 

■ras,  Jerry  T.;  Dyer,  Kenneth  L.   Evaluation  of  Ben- 

pnite  for  the  control  of  acid  drainage  from  surface 
ined  lands.    In:   Surface  mining  and  water  quality: 

|th  annual  West  Virginia  surface  mine  drainage  task 
roe  symposium;    1984  March  21-22;  Morgantown, 

V.   Charleston,  WV:    West  Virginia  Mining  and 

jeclamation  Association;  1984:    9  p. 
erpnite  is  a  montmorillonitic  clay  known  for  its 
'a<r  sealing  action.    Bentonite  when  wet  expands  to 
3r  a  mass  of  crystalline  sheets  largely  impenetrable 
y  ater.   Bentonite  is  evaluated  by  developing  a  ben- 
Dn,e/minesoil  seal  over  a  layer  of  toxic  minewaste 
'hi.T  was  underlaid  by    PVC  plastic  lining.   In  addition 
3  iree  control  plots  containing  no  bentonite,  three 
lo  contain  1  pound  of  bentonite  per  square  foot  and 
hPf  plots  contain  2  pounds  of  bentonite  per  square 
30,  The  plots  are  approximately  16  x  16  feet.    Drains 
bO;5  and  below  the  bentonite  layer  are  connected  to 
5-Ulon  barrels.   Volume  of  runoff  is  measured  in  the 
arjls. 


'uSjNa,  C.  T.;  Barnard,  J.  E.;  Gravatt,  G.  R.;  DuBrock, 
t  W.   A  preliminary  assessment  of  forest  wildlife 
pitat  in  Pennsylvania.   In:    Proceedings,  Renew- 
jle  resources  management  applications  of  remote 
fnsing;  1983  May  22-27;   Seattle,  WA.    Falls 
hurch,  VA:    American  Society  of  Photogrammetry; 
)84:    110-115. 
hii-eport  is  based  on  the  integration  of  data  from  the 
ensylvania  Game  Commission's  wildlife  data  base  and 
he  SDA  Forest  Service's  Pennsylvania  forest  resource 
at.oase.   The  forest  resource  data  base  contains  in- 
onation    from  1,000  permanent  plots— 79,373  points 
n  ipent  aerial  photos  and  1,743  new  plots  as  a  sub- 


sample  of  photo  points.    The  wildlife  data  base  contains 
information  for  844  resident  or  common  migrant  ani- 
mals in  Pennsylvania.    Data  were  analyzed  to  make  a 
preliminary  assessment  of  forest  wildlife  habitat  in  the 
Commonwealth. 

Czapowskyj,  M.  M.;  Safford,  L.  O.   Hybrid  poplar  re- 
sponse to  fertilization  and   control  of  competition. 

Agronomy  Abstracts.    1984:    258.    Abstract. 
Unrooted  cuttings  of  clones  NE-41  and  388  were  plant- 
ed on  a  clearcut,  drum-chopped,  hardwood  site  in  east- 
ern Maine.    On  half  the  area,  competing  vegetation  was 
mowed  annually  for  the  first  3  years  after  planting. 
Plots  were  treated  with  lime,  alone  and  combined  with 
N,  P,  NP,  and  NPK.    After  8  growing  seasons,  biomass 
and  nutrient  content  of  hybrid  poplar  were  increased 
substantially  by  fertilization  plus  control  of  competing 
vegetation. 

Dale,  Martin  E.;  Sonderman,  David  L.     Effect  of 
thinning  on  growth  and  potential  quality  of  young 
white  oak  crop  trees.    Res.  Pap.  NE-539.    Broomall, 
PA:    U.S.    Department  of  Agriculture,  Forest 
Service,  Northeastern  Forest  Experiment  Station; 
1984.    12  p. 
Relative  changes  in  several  types  of  stem  defects  were 
studied  over  a  16-year  period  to  determine  the  effect 
of  thinning  intensity  on  the  development  of  tree  qual- 
ity.  Sixty-six  sample  white  oak  crop  trees  represented 
each  of  five  density  levels  created  by  thinning  a  young 
white  oak  stand  in  Kentucky  in  1961.    Occurrence  of 
branch-related  and  other  stem  defects  on  the  butt  16- 
foot  section  was  studied  from  stereo  pairs  of  photo- 
graphs taken  in  1961  and  1977.   The  number  of  live  and 
dead  branches  greater  than  0.3  inch  in  basal  diameter 
increased  on  all  density  plots.    Except  for  extremely 
heavy  thinnings,  those  below  C-level  stocking,  tree 
quality  was  not  markedly  affected  by  residual  stand 
density. 

Davidson,  Walter  H.;  Hutnik,  Russell  J.;  Parr,  Delbert 
E.   Reforestation  of  mined  land  in  the  Northeastern 
and  North-Central  U.S.    Northern  Journal  of  Applied 
Forestry.    1(1):    7-12;  1984. 
Reviews  the  state  of  the  art  of  surface  mine  reclama- 
tion for  forestry  in  Pennsylvania,  Maryland,  West  Vir- 
ginia, Ohio,  Indiana,  and  Illinois.    Legislative  con- 
straints, socioeconomic  issues,  factors  limiting  the 
success  of  reforestation  efforts,  post-mining  land-use 
trends,  species  options,  and  establishment  techniques 
are  discussed.   Sources  of  assistance  to  landowners  or 
managers  are  given  and  major  publications  on  reclama- 
tion methods  are  cited. 

Davis,  Donald  D.;  Millen,  Amy  A.;  Dochinger,  Leon, 
eds.   Air  pollution  and  the   productivity  of  the  for- 
est.   Proceedings  of  the  symposium;  1983  October  4- 
5;  Washington,  DC.    Arlington,  VA:    Izaak  Walton 
League  of  America;  1984.  344  p. 
Reviews  pertinent  literature  relating  to  effects  of  air 
pollution  on  forest  productivity,  and  discusses  current 
research  directions  in  this  area.    Emphasis  was  directed 
toward  effects  of  oxidants  (primarily  ozone)  and  acid 
rain  on  forest  productivity. 


DeBell,  D.  S.;  Harms,  W.  R.;  Marquis,  D.  A.;  Curtis,  R. 
O.  Trends  in  stand  management  practices  for  U.S. 
forests.    In:  New  forests  for  a  changing  world:    Pro- 
ceedings, 1983  convention  of  the  Society  of  Ameri- 
can Foresters;  1983  October  16-20;  Portland,  OR. 
SAF  Publ.  84-03.    Bethesda,  MD:  Society  of  Ameri- 
can Foresters;  1984:  47-51. 
Current  stand  management  practices  in  mixed  hard- 
wood, southern  pine,  and  Douglas-fir  forests  are  de- 
scribed.  Silvicultural  activities  attained  greater  impor- 
tance in  many  forest  management  organizations  during 
the  past  10  to  15  years;  growing-stock  control  and  fert- 
ilizer application  have  become  common  practices  in 
some  forest  types.   In  the  future,  prescriptions  for 
stand  management  practices  will  become  more  site- 
specific  and  more  concerned  with  both  wood  quality  and 
nontimber  resources. 

DeGraaf,  Richard  M.   Urban  wildlife  and  fisheries.   In: 

Wenger,  Karl  R.,  ed.    Forestry  handbook.    New 
York,  NY:   John  Wiley  &  Sons;  1984:    945-957. 
The  urban  wildlife  and  fisheries  section  of  the  Forestry 
Handbook  presents  the  effects  of  urbanization  on  wild- 
life, and  provides  information  to  improve  urban  wildlife 
habitat.   Bird  species  are  listed  where  populations  are 
either  significantly  increased  or  decreased  as  a  result 
of  urbanization.    Area-sensitive  species  and  their  re- 
quirements are  listed.   Trees  are  rated  as  to  their  wild- 
life food,  nesting,  or  cover  value;  site  requirements  of 
valuable  wildlife  shrubs  are  provided,  as  well  as  inform- 
ation on  retention  of  cavity  or  den  trees,  unmowed 
borders,  understory  development  and  reduction  of  for- 
est fragmentation.    Nest  box  dimensions  and  landscape 
plants  are  listed.    Fish  habitat  management  includes 
brief  list  of  species  tolerant  of  urban  water  conditions, 
weed  control,  and  bank  stabilization. 

DeGraaf,  Richard  M.;  Chadwick,  Nan  L.   Habitat  classi- 
fication: a  comparison  using  avian  species  and 
guilds.    Environmental  Management.    8(6):    511-518; 
1984. 
Results  of  breeding  bird  censuses  in  1979  and  1980  were 
used  to  compare  the  relationships  of  species  and  guilds 
to  forest  habitats  in  the  White  Mountains  of  New 
Hampshire.   Several  age  classes  of  11  forest  cover 
types  were   studied:   northern  hardwoods,  spruce, 
spruce-fir,  birch,  swamp  hardwoods,  pine,  balsam  fir, 
aspen,  northern  red  oak,  oak-pine,  and  hemlock. 
Results  of  ordinations  based  on  censuses  of  74  bird 
species  indicate  that  foraging  guilds  are  more  related 
to  general  cover  types  than  nesting  substrate  guilds,  but 
bird  species  reflect  habitat  differences  to  a  greater 
degree  than  either  guild  scheme.    Bird  species 
distribution  greatly  overlaps  between  hardwoods  and 
mixed  forests;  softwoods  show  little  overlap  with  other 
types. 

DeGraaf,  Richard,  M.    Managing  New  England  wood- 
lands for  wildlife  that  uses  tree  cavities.    Amherst, 
MA:    University  of  Massachusetts  Cooperative  Ex- 
tension  Service;  1984;  Bulletin  C-  171.  16  p. 
Cavity  trees  are  used  by  one-fourth  of  terrestrial  New 
England  wildlife  for  shelter,  caching  food,  escape  from 
predators,  and  producing  and  rearing  young.    Good  for- 
estry includes  marking  such  trees  for  retention  before 
treatment  or  harvest  is  begun.    This  bulletin  is  a  guide 


to  wildlife  use  of  cavity  trees,  and  provides  woodll 
owners  and  managers  with  information  to  maintaiil 
habitats  for  these  species. 

Dempsey,  Gilbert  P.;  Price,  Karen  S.,  eds.   Goverrtjp 
conference  on  West  Virginia's  forest  industry.    \ 

Workshop  proceedings;  1983  November  7-8;  Ch  i;s- 
ton,  WV.   Charleston,  WV:    Governor's  Office  o  ' 
Economic  and  Community  Development  and  Wi  < 
Virginia  Forests,  Inc.;  1984.    208  p. 
The  goals  of  the  1983  Governor's  conference  on  Wi  s 
Virginia's  forest  industry  were  to  identify  the  issutijnd 
recommend  policies,  ways,  and  means  for  develop!  |1 
West  Virginia's  forest  resources  to:   (1)  secure  ecoi  ciic 
contributions  commensurate  with  its  potential;  an(  «) 
concurrently,  promote  the  wise  management  and  u  jjjf 
the  forest  resource  to  enhance  other  important  val 
such  as  water,  wildlife,  recreation,  and  esthetics, 
agenda  for  the  forest  community  and  public  institu.ir 
has  been  developed, 

Denig,  Joseph;  Wengert,  Eugene  M.;  Brisbin,  Roberl 
Schroeder,  James.   Dimension  lumber  grade  an(n|' 
yield  estimates  for  yellow-poplar.   Southern  Joi  liil 
of  Applied  Forestry.   8(3):    123-126;  1984.  f 

Equations  that  predict  the  dimension  lumber  gradeij 
from  yellow-poplar  trees  and  sawlogs  that  are  man  i^c^ 
tured  into  2  x  4's  using  the  Saw-Dry-Rip  system  an 
presented.  These  equations  require  the  measurem(  iolj 
d.b.h.  and  merchantable  height  measured  to  an  8-lr  i 
top  diameter.  To  predict  the  dimension  lumber  yie^ 
from  yellow-poplar  logs,  a  grading  system  that  incci 
porates  limiting  defects  with  the  clear-face  concefitf 
used  in  southern  pine  log  grading  is  utilized  to  sira-il 
the  logs.  Once  the  logs  have  been  graded,  scaling  ( i( 
meter  is  used  to  predict  the  dimension  lumber  yiek  ' 

Dimond,  J,  B.;  Mott,  D.  G.;  Kemp,  W.  P,;  Krall,  J,  1  'A 
field  test  of  mating-suppression  using  the  spruci  \ 
budworm  sex  pheromone.  Tech.  Bull.  113.   Oron 
ME:    Maine  Agricultural  Experiment  Station,  Ur 
versify  of  Maine  at  Orono;  1984,    15  p. 
Spruce  budworm  sex  pheromone  was  dispersed  from 
aircraft  over  forest  land  in  Maine  in  late  June,  1981 
major  goal  was  to  sample  pheromone  concentration 
air,  through  chemical  means,  to  determine  whether 
Hereon  flake  formulation  would  provide  the  steady, 
sustained  release  of  chemical  believed  required  for 
interfering  with  the  mating  process  of  the  moths.   ' 
believed  that  the  opportunity  of  studying  some  behii 
ioral  effects  on  spruce  budworm  populations  should 
exploited  also.   This  report  describes  these  studies, 

Dimond,  John  B.;  Seymour,  Robert  S,;  Mott,  D.  Gont. 
Planning  insecticide  application  and  timber  harv! 
ing  in  a  spruce  budworm  epidemic.  Agric.  Hanc  > 
618.  Washington,  DC:  U.S.  Department  of  Agri  i 
ture,  Forest  Service,  Cooperative  State  Researc ' 
Service;  1984.    29  p. 

Donley,  David  E.;  Feicht,  David  L.    Relationship  be- 
tween dead  oak  value  and  associated  wood  borer . 

In:    Miller,  A.  R.,  ed.    National  gypsy  moth  revie  i 
Proceedings  of  a  symposium;  1984  November  26- ! 
Charleston,  WV.    Charleston,  WV:    West  Virginia 
Department  of  Agriculture  Plant  Pest  Control  D  ^ 
sion;  1984:    103-105, 


jture  oaks  killed  by  gypsy  moth  defoliation  should  be 
moved  promptly  to  avoid  loss  of  timber  value  to  borer 
dnage. 


Inley,  David  E.;  Feicht,  David  L.  Sawtimber  losses 
associated  with  gypsy  moth  defoliation  in  central 
Pennsylvania.     In:    Miller,  A.  R.,  ed.   National  gypsy 
moth  review:   Proceedings  of  a  symposium;  1984 
November  26-29;  Charleston,  WV.   Charleston,  WV: 
West  Virginia  Department  of  Agriculture  Plant  Pest 
Control  Division;  1984:    106-109. 
Ekween  1978  and  1982,  the  "front"  of  defoliation  by 
tt  gypsy  moth  swept  over  central  Pennsylvania.   In  the 
5'ear  period,  defoliation  of  individual  stands  was  nei- 
tsr  complete  nor  continuous,  but  most  of  the  study 
afeas  were  defoliated  at  a  level  of  over  50  percent  for 
aileast  2  years.   In  1983,  more  than  half  the  trees  on 
sjne  6,000  acres  died.   Oak  volume  and  value  estimates 
v|re  obtained  from  salvage  sale  data  and  a  series  of 
pism  point  samples  collected  in  1983  and  1984.    Dead 
olc  volume  ranged  from  3.5  to  11.0  M  bf  per  acre.  Val- 
us  ranged  from  a  low  of  $281  an  acre  to  a  high  of 
$Il4.   Dead  oak  trees  averaged  246  board  feet  per  tree. 
Ijnber  buyers  are  biased  against  dead  trees.  This  bias 
iiiustified  because  trees  dead  more  than  2  years  are 
rdled  with  galleries  of  the  oak  timberworm. 

Inley,  David  E.;  Rast,  Everette.  Vertical  distribution 
I  of  the  red  oak  borer,   Enaphalodes  rufulus  (Coleop- 
I  tera:   Cerambycidae),  in  red  oak.   Environmental 
j  Entomology.    13(1):  41-44;  1984. 
Fjd  oak  borer  attack  height  was  directly  related  to  red 
o|<  size  in  immature  oak  stands.    Attack  density  was 
iijersely  related  to  tree  size.   Borer  density  within  size 
esses  did  not  differ  significantly  when  trees  from 
Ejnnsylvania  stands  were  compared  with  trees  from 
IJiana  stands.    Median  attack  height  was  always£5  m 
ff  trees  up  to  30.0  cm  d.b.h.    Almost  75  percent  of  the 
Biacks  were  found  in  the  economically  important  basal 
m  trunk  portion  in  all  size  classes  of  trees. 

Ibois,  Normand  R.  BacillLS  thuringiensis  NRD-12; 
]  Selection  of  a  more  potent  strain  of  Bt  for  use 
i  against  the  gypsy  moth.   In:    Miller,  A.  R.,  ed. 
j  National  gypsy  moth  review:   Proceedings  of  a  sym- 
iposium;  1984  November  26-29;  Charleston,  WV. 
ji  Charleston,  WV:    West  Virginia  Department  of  Agri- 
I  culture  Plant    Pest  Control  Division;  1984:   94-95. 

Iggin,  M.  J.;  Schoch,  L.  B.;  Rowntree,  R.   Can  multi- 
i  channel  remotely  sensed  spectral  radiance  data 
augment  higher  resolution  aerial  photography  in 
urban  studies?   In:   Technical  papers  of  the  50th 
,  annual  meeting  of  the  American  Society  of  Photo- 
jgrammetry;  1984  March  11-16;  Washington,  DC. 
!|  Falls  Church,  VA:    American  Society  of  Photogram- 
i  metry;  1984:    157-163.  Vol.  1. 
Ijscribes  a  modest  experiment  performed  over  the 
Si'acuse,  New  York,  area  in  which  a  combination  of 
aial  photography,  ground  reflectance  measurements, 
fid  simulation  modeling  was  used  to  predict  spectral 
Sjnatures  from  Landsat  pixel-sized  areas  in  various 
ii)an  and  suburban  regions  of  importance  to  urban 
fitural  resource  management.   By  obtaining  digital 
eta  from  the  Landsat  multispectral  scanner  (MSS)  over 
t2  same  area  during  the  same  season,  we  showed  that 


the  calculated  and  observed  relative  spectral  signatures 
are  sufficiently  similar  to  suggest  that  information 
obtained  by  photointerpretation  may  be  augmented,  on 
a  repetitive  basis,  by  the  spectral  radiance  information 
obtained  from  the  MSS. 

Dyer,  Kenneth  L.   Water,  friend  or  foe  in  the  control  of 
acid  mine  drainage.   In:   Surface  mining  and  water 
quality:   5th  annual  West  Virginia  surface  mine 
drainage  task  force  symposium;  1984  March  21-22; 
Morgantown,  WV.   Charleston,  WV:    West  Virginia 
Mining  and  Reclamation  Association;  1984:    16  p. 
Water  traditionally  has  been  considered  an  enemy  in  the 
battle  to  halt  the  formation  and  transport  of  acid  mine 
drainage;  so,  efforts  and  laws  have  been  directed  at 
keeping  water  away  from  toxic  spoil  materials.   It  is 
becoming  increasingly  clear  that  even  the  most  strin- 
gent measures  for  keeping  water  from  toxic  spoils  have 
not  fully  prevented  formation  and  transport  of  acid 
mine  drainage.   There  is  ample  evidence  that  immersing 
toxic  spoils  under  water  cannot  only  prevent  the  forma- 
tion of  acid  mine  drainage,  but,  under  some  circumstan- 
ces, can  remove  it  from  solution. 

Dyer,  Kenneth  L.;  Curtis,  Willie  R.;  Crews,  Jerry  T. 
Response  of  v^etation  to  various  mulches  used  in 
surface  mine  reclamation  in  Alabama  and 
Kentucky  —7-year  case  history.   Gen.  Tech.  Rep. 
NE-93.   Broomall,  PA:  U.S.    Department  of  Agricul- 
ture, Forest  Service,  Northeastern  Forest  Experi- 
ment Station;  1984.   11  p. 
Five  different  mulches  and  one  mulch-amendment  com- 
bination were  evaluated  in  the  reclamation  of  two  dif- 
ferent mine  spoils,  one  in  western  Kentucky  and  one  in 
northern  Alabama.   The  treatments  evaluated  were 
bark,  hardwood  chips,  straw,  hay,  hydromulch,  and  hy- 
dromulch  plus  Petroset  SB  emulsion.    After  7  years,  the 
effects  of  the  different  mulch  treatments  were  readily 
apparent  at  the  Alabama  site  where  the  hardwood-chip 
plot  had  strikingly  superior  cover.   Differences  were 
not  so  apparent  at  the  Kentucky  site. 

Echelberger,  H.  E.   X-C  monitor.   Ski  Area  Manage- 
ment.   23(3):   58;  1984. 

Echelberger,  Herbert  E.  First  report  shows  X-C 
business  up.   Ski  Area  Management.   23(2):   22; 
1984. 

Echelberger,  Herbert  E.  Skier  visits  up.   Ski  Area  Man- 
agement.  23(1):    28,  30;  1984. 

Echelberger,  Herbert.   Monitor's  measure.   Ski  Area 
Management.    23(1):    26-28,   30,  70,  73;  1984. 

Eck,  Ronald  W.;  Burks,  Randall  S.;  Morgan,  Perry  J.; 
Phillips,  Ross  A.   Economic  analysis  of  broad-based 
dips  versus  conventional  drainage  structures  on 
forest  roads — preliminary  results.   In:   Proceedings, 
Mountain  logging  symposium;  1984  June  5-7; 
Morgantown,  WV.    Morgantown,  WV:    West  Virginia 
University;  1984:    193-200. 
Presents  preliminary  results  of  an  on-going  study  con- 
ducted to  address  the  issue  of  broad-based  dips  versus 
conventional  drainage  structures.  A  decisionmaking 
framework  was  developed  that  can  be  used  as  a  general 


guide  to  factors  to  consider  in  selecting  a  dip  or  culvert 
in  a  particular  application.   Specific  questions  that  the 
engineer  should  address  relative  to  soils/geology,  hy- 
drology, construction,  maintenance  and  road-user  fac- 
tors were  identified.   The  experimental  design  to  be 
used  to  collect  detailed  data  at  a  number  of  field  sites 
in  the  Monongahela  National  Forest  in  West  Virginia 
was  outlined. 

Eli,  Robert  N.;  LeDoux,  Chris  B.;  Peters,  Penn  A.    MAP 
—  A  Mapping  and  Analysis  Program  for  harvest 
planning.    In:    Proceedings,  Mountain  logging  sympo- 
sium; 1984  June  5-7;  Morgantown,  \VV.    Morgan- 
town,  WV:    West  Virginia  University;  1984:    48-63. 
The  goal  of  this  computer  software  package  is  to  signif- 
icantly improve  the  planning  and  harvest  efficiency  of 
small  to  moderately  sized  harvest  units  located  in 
mountainous  terrain.    The  intention  is  to  develop  an 
interactive  user-friendly  system  to  be  implemented  on 
the  Hewlett-Packard  9845  computer  system. 

Emmons,  Cheryld  L.;  Noble,  Reginald  D.;  Jensen,  Keith 
F.   Effects  of  simulated  acid  mist  on  Liriodendron 
tulipifera.    Plant  Physiology.    75(1):    67;  1984. 
Abstract. 

Emmons,  Cheryld  L.;  Noble,  Reginald  D.;  Jensen,  Keith 
F.   Effects  of  simulated  acid  mist  on  Liriodendron 
tulipifera.    In:    Proceedings,  93rd  annual  meeting. 
The  Ohio  Academy  of  Science;  1984  April  27-29; 
(Location  of  meeting  unknown).   The  Ohio  Journal  of 
Science.    84(2):  1984.    Abstract. 
Yellow-poplar  saplings  were  treated  with  acid  mists 
created  from  solutions  of  sulfuric  and  hydrochloric 
acids  at  pH  levels  of  2.3,  3.0,  and  4.5  for  6  hours  a  day 
for  2  weeks.   Visible  damage  was  apparent  at  pH    levels 
of  2.3  and  3.0,  and  consisted  of  necrosis  of  marginal  and 
intra-veinal  tissues.   The  pH  effects  were  apparent  on 
diffusive  resistance  (pH  3.0  lowest,   p  =  0.0658),  net 
photosynthetic  rate  (pH  3.0  lowest,  p  =  0.0724),  and 
dark  respiration  rate  (pH  3.0  greatest,  p  =  0.0018).   Sul- 
furic acid  treated  trees  showed  significantly  different 
responses  at  all  pH  levels  from  those  treated  with  HCl 
in  terms  of  ribulose  1,5-biphosphate  carboxylase  activi- 
ty (H2SO4  lower    than  IlCl,  p  =  0.0390).    No  significant 
effects  of  pH  nor  treatment  were  found  for  chlorophyll 
content,  chlorophyll  a:chlorophyll  b  ratio,  or  protein 
content,  but  in  all  treatments  pH  3.0  caused  either  the 
highest  or  lowest  levels  of  response  and  H2SO4  treat- 
ments caused  lower  levels  of  response  than  HCl  treat- 
ments (except  for  protein  content). 

Federer,  C.  Anthony.   Organic  matter  and  nitrogen 
content  of  the  forest  floor  in  even-aged  northern 
hardwoods.    Canadian  Journal  of  Forest  Research. 
14(6):     763-767;  1984. 
Organic  content  of  the  forest  floor  decreases  for  sev- 
eral years  after  clearcutting,  then  slowly  recovers. 
Thickness,  bulk  density,  organic  matter,  and  nitrogen 
were  measured  in  forest  floors  of  13  northern  hardwood 
stands  in  the  White  Mountains  of  New  Hampshire. 
Stands  ranged  in  age  from  1  to  about  100  years. 
Forest-floor  thickness  varied  significantly  with  stand 
age,  but  bulk  density,  organic  fraction,  and  nitrogen 
fraction  were  independent  of  age.    Some  of  the  initial 
decrease  in  organic  matter  and  nitrogen  content  of  the 


forest  floor  may  be  caused  by  organic  decompositionni 
and  nitrogen  leaching,  but  mechanical  and  chemical  1 
mixing  of  floor  into  mineral  soil  during  and  after  thei« 
harvest  operation  may  be  important. 

Fege,  Anne  S.;  Brown,  Gregory  N.  Carbohydrate  disttg 
bution  in  dormant  Populus  shoots  and  hardwood 
cuttings.  Forest  Science.  30(4):  999-1010;  1984.4J 
Stems  from  two  hybrid  Populus  clones  were  collecteol 
from  September  to  May  to  determine  the  effect  of 
harvest  date  and  sampling  position  on  carbohydrate 
availability.  Total  sugars  increased  to  a  December 
maximum  of  25  percent  of  dry  weight  in  the  shoot  tipjl 
then  declined  through  early  spring.  Maximum  starch  lij 
content  of  7  percent  was  measured  in  clone  5262  in 
early  October  and  12  percent  in  clone  5334  in  early 
September.  Total  carbohydrates  ranged  from  4.3  to  <i\ 
27.2  percent  of  dry  weight,  with  significantly  lower 
levels  in  September  and  May.  Concentrations  of  sugj(| 
and  starch  were  significantly  greater  at  upper  shoot  I  f 
positions. 


Fernandez,  I.  J.;  Czapowskyj,  M.   Forest  floor  heavy 
metal  levels  in  low  elevation  commercial  forests a!| 
Maine.    Agronomy  Abstracts:    258;  1984. 
Concern  in  the  Eastern  United  States  for  the  effects  1 
long-range  transported  air  pollutants  has  focused  on  t  ij 
possible  role  of  acid  precipitation,  ozone,  or  heavy 
metals  in  forest  growth.   Several  studies  have  shown 
evidence  of  heavy  metal  accumulations  in  the  surface 
organic  horizons  of  northeastern  forest  soils. 

Fisher,  Edward  L.;  Gochenour,  Donald  L.;  Biller,  Cleve- 
land J.  Significant  factors  affecting  performance  •« 

Urus  Cable  yarder.   Transactions  of  the  ASAE. 

27(4):    962-967;  1984. 
The  Urus  Cable  yarder,  rigged  as  a  multispan  skyline  » 
system,  yarded  tree  length  hardwood  logs  uphill  430 
feet  at  a  cost  of  $72  per  thousand  board  feet.   The 
silvicultural  prescription  was  a  diameter  limit,  partial 
cut  that  removed  5,770  board  feet  per  acre.    Regressii  f 
analysis  yielded  the  following  equation  for  cycle  time:  1 
cycle  time,  min  =  2.95  +  0.0045  (slope  yarding  distanc(  , 
in  feet)  +  0.02404  (lateral  yarding  distance  in  feet);  R'  . 
=  0.46,  SE  =  1.93  min. 

Frank,  Robert  M.  Shelterwood  system  of  silviculture  ii 
spruce-fir  forests.    Forest  Technique.    84(8):   9; 
1984.  ' 

Describes  the  shelterwood  sequence:   a  mature  forest  \ 
which  seedlings  are  absent  or  not  well  established  is 
partially  harvested;  seedlings  are  well  established  5  to 
10  years  after  first  partial  harvest;  about  5  years  after 
final  harvest  of  shelter  trees,  new  trees  are  ready  for 
initial  thinning. 


Fridley,  J.  L.;  Garbini,  J.  L.;  Jorgensen,  J.  E.;  Peters, 
P.  A.   Functional  requirements  and  design  pa- 
rameters of  swing-to-bunch  feUer-bunchers  for 
forest   thinning.    In:    Proceedings,  Mountain  logging 
symposium;  1984  June  5-7;  Morgantown,  WV. 
Morgantown,  WV:    West  Virginia  University;  1984: 
363-372. 
Interactive  simulation  is  used  to  obtain  data  relating 
design  parameters  to  functional  requirements  of  swing- 
to-bunch  feller-bunchers.    Design  parameters  include 


ft. 


•e:h  ratio,  operating  rates,  boom/machine  weight 
•aio,  and  boom  support  locations.   Functional  require- 
•n-ts  include  thinning  selectivity,  productivity,  tipover 
jt.ility,  bunching  capability,  structural  integrity,  and 
po|7i-tip  control. 

G(!riel,  William  J.;  Garrett,  Peter  W.   Pollen  vectors  in 
iugar  maple  (Acer  saccharum).   Canadian  Journal  of 
3otany.   62(12):    2889-2895;  1984. 
Tdetermine  whether  insect  vectors  alone  are  respons- 
ib.  for  all  of  the  pollination  that  occurs  in  sugar 
mile,  pistillate  flowers  of  three  trees  in  Vermont  were 
co'jred  with  fine  mesh  bags.   This  procedure  provided 
ev,ence  that  this  species  can  receive  sufficient  pollen 
foDollination  by  wind  alone,  though  both  insects  and 
wil  are  factors  in  pollen  distribution  under  optimal 
wcjther  conditions. 

I 
Gf'ord,  Jimmy  R.  Selection  for  a  nondiapausing  strain 
)f  artificially  reared  red  oak  borers.    Res.  Note 
NE-319.   Broomall,  PA:  U.S.  Department  of  Agricul- 
;ure.  Forest  Service,  Northeastern  Forest  Experi- 
nent  Station;  1984.    4  p. 
Th  incidence  of  nondiapause  in  artificially  reared  red 
saiborers  increased  from  4  to  61  percent  in  five  gener- 
atlns.   Fecundity  dropped  by  more  than  50  percent,  but 
fe'ility  was  unaffected.   Sixty  percent  of  the  nondia- 
Daiing  larvae  formed  prepupa  by  the  12th  week  of 
de;lopment  in  the  ?i  and  in  the  F4  generations. 

G£|ord,  Jimmy  R.  The  locust  borer.    For.  Insect  <5c  Dis. 

Leafl.  71.    Washington,  DC:    U.S.    Department  of 

Agriculture;  1984.  6  p. 
mlocust  borer  attacks  the  black  locust,  a  popular 
sh'le  tree.   This  tree  is  used  extensively  in  reforesta- 
tic  and  land-reclamation  plantings.    Native  to  North 
Ari;rica,  the  locust  borer  is  found  from  Eastern 
Cjada,  south  to  the  Gulf  States  and  west  to  Washing- 
to,  Colorado,  and  Arizona.   Only  black  locust  and  its 
euivars  are  attacked. 

Gf^ner,  Dave;  Casey,  Lloyd.  Value  growth  rates.   The 

\merican  Tree  Farmer.   3(1):    10-11;  1984. 
Prients  an  easy  method  for  estimating  the  current 
ra  of  value  growth  for  trees  and  timber  stands.    Wise 
wcdland  owners  keep  close  tabs  on  the  financial  earn- 
ing of  their  timber.    All  they  need  is  a  diameter  tape, 
inicrement  borer,  and  the  table  shown  in  this  paper. 

Gs'sner,  David  A.   Predicting  forest  sttind  losses  to 
7psy  moth.    In:    Minutes  28th  Southern  forest  in- 
ect  work  conference;  1983  August  8-11;  Biloxi,  MS. 
Jaton  Rouge,  LA:    Louisiana  State  University;  1984: 

Sesner,  David  A.;  Herrick,  Owen  W.   Guides  for  estim- 
iting  forest  stand  losses  to  gypsy  moth.   Northern 
ournal  of  Applied  Forestry.    1(2):    21-23;  1984. 
Pe)le  who  have  to  make  decisions  about  cost-effective 
mmgement  for  gypsy  moth  need  help  in  predicting  and 
2vuating  its  effects.   Field  plot  data  collected  during 
"ei'nt  outbreaks  in  Pennsylvania  are  being  used  to 
jS'lop  guides  for  predicting  forest  stand  losses  to  the 
>e.   Presented  here  are  some   of  the  more  useful 
3ri!ucts  of  that  effort  to  date.   Easy-to-measure  data 
foij'orest  characteristics  such  as  species  composition 


and  crown  condition  can  be  collected  and  applied  in 
models  that  estimate  potential  stand  and  tree  mortality 
and  changes  in  timber  value. 

Gansner,  David  A.;  Herrick,  Owen  W.   Guides  for  estim- 
ating forest  stand  losses   to  gypsy  moth.   The 

Allegheny  News.   Summer  1984:    11-13. 

Garrett,  Peter  W.;  Funk,  David  T.;  Hawley,  Gary  J.; 
Wendel,  G.  W.   Heritability  of  response  to  wounding 
in  sugar  maple  (Acer  saccharum  Marsh.)   In: 

Lanner,  R.  M.,  ed.   8th  North  American  forest  biol- 
ogy workshop:    Proceedings  of  a  symposium;  1984 
July  30  -  August  1;  Logan,  UT.    Logan,  UT:    Utah 
State  University;    1984:    168.    Abstract. 
A  combined  provenance/progeny  test  of  sugar  maple 
was  established  on  the  Fernow  Experimental  Forest. 
Three-year-old  seedlings  were  planted  on  a  clearcut 
mixed-hardwood  site;  112  open-pollinated  families,  8 
from  each  of  14  provenances,  were  planted  at  random 
in  two-tree  plots  in  each  of  five  blocks.    After  14  years, 
the  plantation  was  fully  stocked.   In  plots  with  two 
surviving  trees,  the  smaller  or  poorer  formed  individual 
was  marked  for  thinning.    Marked  trees  were  wounded 
by  drilling  a  1.0-cm  hole,  2.5  cm  deep  at  breast  height. 
The  marked  trees  were  harvested  7  months  later,  and  a 
30-cm  sample  of  the  bole  removed  for  analysis.   There 
was  no  significant  variation  in  response  to  wounding 
related  to  geographic  origin,  though  the  14  provenances 
were  well  distributed  over  the  northern  part  of  the 
natural  range  of  sugar  maple. 

Gatchell,  Charles  J.    Make  money  with  small-diameter 
logs  and  No.  2  Common  lumber.   Southern  Lumber- 
man.   245(3048):    21-23;  1984. 
Describes  new  approaches  to  the  use  of  small-diameter 
logs  and  No.  2  Common  lumber  for  furniture  and  cabin- 
ets.  Complete,  new  manufacturing  schemes  require 
standard-size  blanks  as  a  new  intermediate  product. 
Sizes  for  these  blanks  are  based  on  the  actual  needs  of 
manufacturers.   Log-run  lumber  can  be  made  to  blanks 
in  a  conventional,  crosscut-first  rough  mill.   The  con- 
version of  small-diameter  logs  (7-1/2  to  12-1/2  inches) 
to  blanks  requires  a  new  approach:   System  6.   The  use 
of  gang  saws  to  break  down  cants  and  crosscut  and  rip 
System  6  boards  is  essential  for  removing  80  percent  or 
more  of  the  defects  before  operators  make  cut-to- 
length  decisions.   For  minor  changes  in  a  conventional 
rough  mill,  the  potential  for  using  No.  2  Common  lum- 
ber by  gang-ripping  first  and  a  method  for  making  long 
pieces  from  short  with  Serpentine  end  matching  are 
discussed. 

Gatchell,  Charles  J.  Make  money  with  small-diameter 
logs  and  No.  2  Common  lumber.  Furniture  Produc- 
tion.   47(390):    27-29;  1984.   See  previous  entry. 

Godwin,  Paul  A.   Two  bees  or  not  two  bees.    Citizens' 

Bulletin.    12(2):    9,  19-20;  1984. 
A  brief,  nontechnical  discussion  of  insect  mimicry  with 
several  examples  found   among  Connecticut  insects. 
The  well-known  Monarch  butterfly  and  its  mimic 
Viceroy  butterfly  are  cited.    Also  described  are  less 
well-known  examples  that  have  greater  consequences 
for  humans.   These  are  flies  disguised   as  bees  and 
wasps. 
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Godwin,  Paul  A,   On  "katydid"  and  other  onomatopoeia. 

Citizens' Bulletin,    12(3):    14-15;  1984. 

Gottschalk,  Kurt  W.   Effects  of  temperature  on  germin- 
ation of  northern  red  find  black  oak  acorns.   In:    R. 

M.  Lanner,  ed.   8th  North  American  forest  biology 
workshop:    Proceedings  of  a  symposium;  1984  July 
30  -  August  1;  Logan,  UT.    Logan,  UT:    Utah  State 
University;  1984:    149.    Abstract. 
Constant  and  alternating  temperatures  ranging  from  0° 
C  to  30°  C  were  tested  for  their  effects  on  germination 
of  northern  red  and  black  oak  acorns.   No  significant 
differences  in  total  germination  were  found  between 
the  temperature  treatments;  however,  the  time  to  ini- 
tial germination  was  shorter  and  the  duration  of  germ- 
ination was  shorter  for  warmer  temperatures. 

Gottschalk,  Kurt  VV.   Modifying  silvicultural  decisions 
to  deal  with  the  gypsy  moth:   A  decision  tree 
approach.    In:    Changing  markets  -  Changing  for- 
estry, Abstracts  of  proceedings,  64th  annual  winter 
meeting.  New  England  Society  of  American  Forest- 
ers; 1984  March  7-9;  Worcester,  MA.   SAP  Publ. 
#84-04.   Bethesda,  MD:   Society  of  American  For- 
esters; 1984:  11. 
Describes  a  decision  tree  that  enables  foresters  and 
land  managers  to  modify  silvicultural  decisions  to  mini- 
mize the  impacts  of  tree  mortality  due  to  gypsy  moth 
defoliation.    Potential  silvicultural  treatments  are  dis- 
cussed.  The   decision  tree  is  based  on  imminence  of 
defoliation,  relative  stand  density,  percentage  of  basal 
area  in  preferred  food  species,  advance  regeneration 
stocking,  and  stand-size  susceptibility-vulnerability 
ratings. 

Gottschalk,  Kurt  W.   Research  on  silvicultural  options 
for  the  gypsy  moth.   In:    Miller,  A.  R.,  ed.   National 
gypsy  moth  review:   Proceedings  of  a  symposium; 
1984  November  26-29;  Charleston,  WV.   Charleston, 
WV:    West  Virginia  Department  of  Agriculture, 
Plant  Pest  Control  Division;  1984:   96-98. 

Grace,  Linda  S.;  Biller,  Cleveland  J.;  Means,  Kenneth 
H.   A  survey  of  tractor  stability  analysis.   In:    Pro- 
ceedings, 1983  winter  meeting  American  Society  of 
Agricultural  Engineers;  1983  December  13-16; 
Chicago,  IL,   Pap.  No.  83-1618.    St.  Joseph,  MI: 
American  Society  of  Agricultural  Engineers;  1983. 
21  p. 
A  comprehensive  literature  review  was  made  of  tractor 
stability  analysis.   The  review  includes  work  done  on 
articulated  tractors.   The  bibliography  includes  128 
references. 

Gregory,  G.  F.;  Schreiber,  L,  R.;  Ichada,  J.   Micro- 
organisms antagonistic  to  or  producing  antibiotic 
inhibitory  to  Ceratocystis  ulmi.   Phytopathology. 
74(7):    804-805;  1984.    Abstract. 
Studies  were  conducted  to  identify  organisms  antago- 
nistic to  the  Dutch  elm  disease  fungus.   The  colonizing 
ability  of  candidates  was  determined  by  introducing 
them  into  the  vascular  system  of  American  elm  seed- 
lings and  then  isolating  periodically  from  leaf  petioles. 
Trichoderma  and  Bacillus  spp.  are  the  most  promising. 
B.  subtilis  and  B.  coagulans  were  isolated  from  the 
xylem  of  elms  inoculated  with  the  pathogen.    When 


mixtures  of  B.  subtilis  and  C^.  ulmi  spores,  impregnate  j 
into  blank  bioassay  discs,  were  placed  on  PDA, 
bacterial  growth  was  dominant  even  when  the  bacteri 
um  was  a  very  low  proportion  of  the  mixture. 
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Gregory,  Robert  A.;  Wong,  Betty  L.;  Tabor,  ChristopI 
A.   Characterization  of  vernal  sap  from  shoots  of  ( 
five  tree  species.   Plant  Physiology.   75(1):    150; 
1984.    Abstract. 
Extracted  sap  from  shoots  containing  1-  and  2-year-o! 
secondary  xylem  of  Acer,  Betula,  Populus,  Abies,  andi< 
Picea  was  analyzed  to  determine  the  content  of  the  S( 
during  vernal  activity.   Two  to  three  shoots  were  col-|i' 
lected  from  the  lower  crown  of  each  tree  at  weekly 
intervals  from  March  2  through  June  1,  1983.  Sap  eX' 
tracted  from  each  species  on  a  given  date  v;as  pooled^ 
and  stored  at  -20OC  prior  to  analyses.    Mean  values  M 
the  concentration  of  inorganic  and  organic  sap  soluteS' 
and  for  sap  pH  were  determined  throughout  the  period 
and  referenced   to  phenological  events.   The  relatively 
high  concentration  of  sap  solutes,  presumably  mobilize 
from  storage  tissues,  varied  according  to  vernal  activ-^ 
ities  such  as  bud  opening.   Although  sap  pH  differed 
considerably  between  species,  all  showed  a  steady 
decline  from  late  winter  (pH  7-8)  to  late  spring  (pH  5-5 
7). 

Grimble,  David  G.;  Kucera,  Daniel  R.,  co-chairmen. 
Proceedings,  new  and  improved  techniques  for  mono 
toring  and  evaluating  spruce  budworm  populations;  s 

1983  September  13-15;  Burlington,  VT.   Gen.  Tech.  i 
Rep.  NE-88.   Broomall,  PA:    U.S.    Department  of 
Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1984.    71  p. 
Presents  new  or  improved  methods  available  for  moni- 
toring and  evaluating  spruce  budworm  populations. 

Halverson,  Howard  G.;  DeWalle,  David  R.;  Sharpe, 
William  E.   Contribution  of  precipitation  to  quality 
of  urban  storm  runoff.    Water  Resources  Bulletin. 
20(6):    859-864;  1984. 
Precipitation  and  runoff  samples  were  collected  for  13 
storms  in  a  nonindustrial  urban  area  in  central  Pennsyl- 
vania between  July  1980  and  June  1981.   Analysis  of  th 
water  samples  showed  that  10  to  25  percent  of  the 
nitrogen,  25  percent  of  the  sulfate,  and  less  than  5 
percent  of  the  phosphorus,  potassium,  and  calcium  in 
water  below  a  tree  were  deposited  by  the  precipitation, 
The  sample  from  a  residential  roof  showed  insignificant 
changes  in  water  chemistry.   The  results  for  four  paved 
areas  showed  that  all  the  nitrogen;  and  from  16  to  40 
percent  of  the  sulfate;  and  13,  4,  and  2  percent  of  the  ' 
phosphorus,  potassium,  and  calcium,  respectively,  in 
runoff  was  deposited  by  the  precipitation. 

Hansen,  Bruce  G.;  Reynolds,  Hugh  W.  System  6  alter- 
natives: an  economic  analysis.    Res.  Pap.  NE-551. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1984,    14  p. 
Three  System  6  mill-size  alternatives  were  designed 
and  evaluated  to  determine  overall  economic  potential 
for  producing  standard-size  hardwood  blanks.   Internal 
rates  of  return  ranged  from  about  15  to  35  percent 
after  taxes.   Cost  per  square  foot  of  blanks  ranged  from 
about  $0.88  to  $1.19,  depending  on  mill  size  and  the 
amount  of  new  investment  required. 


ifisen,  G.  D.   A  computer  simulation  model  of  uneven- 
iged  northern  hardwood  stands  maintained  under  the 
jieleetion  system.   Syracuse,  NY:   State  University 
)f  New  York  College  of  Environmental  Science  and 
-^orestry;  1984;  Misc.  Publ.  No.  3  (ESF  84-017).    21 

I, 

mputer  simulation  model  representing  the  growth 
)fneven-aged  northern  hardwood  stands  was  devel- 
)pil  to  study  the  effects  of  different  diameter  distri- 
juions  on  stand  productivity.    A  model  user  can  specify 
n  al  distributions  in  terms  of  total  stand  basal  area, 
Ti;imum  tree  size,  and  a  Q  ratio.   The  model  projects 
Tii'el  stand  growth  over  one  cutting  cycle  and  provides 
i  Jmmary  of  several  growth  measures.   This  paper 
juines  the  general  features  of  the  model  and  describes 
thisubroutines  representing  mortality,  survivor  growth, 
jnjingrowth.    Model  limitations  are  also  discussed. 

Hihs,  Margaret  M.;  Spearing,  Ann  M.,  eds.   Research 
n  forest  productivity,  use,  and  pest  control;  Pro- 
|;eedings  of  a  symposium;  1983  September  16-17; 
Burlington,  VT.    Gen.  Tech,  Rep.  NE-90.   Broomall, 
i?A:  U.S.  Department  of  Agriculture,  Forest  Service, 
^Northeastern  Forest  Experiment  Station;  1984.   95 
). 
Pr:eedings  of  a  symposium  sponsored  by  the  Civil 
Riits  Action  Committee  of  the  Northeastern  Forest 
E>|eriment  Station  and  the  University  of  Vermont 
Scool  of  Natural  Resources  to  provide  a  forum  for  the 
prientation  of  current  research  in  natural  resource 
fi(hs  by  women  scientists. 

Hijris,  Margaret;  Fege,  Anne  S.   Women  scientists: 
Contributions  and  connections.    Women  in  Forestry. 
|3(1):   15-16;  1984. 
Aiaccount  of  the  symposium  "Research  in  forest  pro- 
ditivity,  use,  and  pest  control"  held  in  Burlington, 
Vimont,  September  16-17,  1983,  in  which  almost  100 
re;archers  from  universities,  state  and  Federal 
ag'ncies,  and  the  private  sector  participated. 

H  3ler,  Gordon  M.   Planting  design  for  wind  controL 

In:   McPherson,  E.  Gregory,  ed.    Energy-conserving 
site  design.    Washington,  DC:    American  Society  of 
Landscape  Architects;  1984:    165-183. 
Bi;fly  discusses  heat  transfer  processes  in  buildings 
ar  basic  mechanisms  of  windbreak  effects  on  windflow 
ar.  air  temperature.    A  brief  discussion  of  methods  of 
echomic  evaluation  of  windbreak  energy  savings  and 
th'i  other  benefits  lead  naturally  to  recommendations 
fcdesign  of  windbreaks,  including  evaluation  of  wind 
cliatology,  tree  density  and  spacing,  space  require- 
m'lts,  and  species  selection.   Two  design  examples  are 
ilJstrated. 

Hsler,  Gordon  M.;  DeWalle,  David  R.   Plantings  that 

save  energy.    American  Forests.   90(9):   13-16;  1984. 
Ties  in  proper  locations  around  houses  can  save  20 
P'^ent  and  more,  sometimes  much  more,  of  the  energy 
rsjired  for  air  conditioning  in  conventional  homes. 
Wdbreaks  may  also  yield  large  savings,  typically  10  to 
Ibercent  but  sometimes  more,  of  total  heating  energy 
us' in  houses  that  are  otherwise  exposed  to  high  winds. 
Ties  can  waste  energy  if  they  shade  substantially  more 
indnter  than  they  do  in  summer.   This  can  be  avoided 
ai'  savings  throughout  the  year  maximized  by  carefully 
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selecting  species  and  locations  for  trees,  shrubs,  and 
vines  around  houses. 

Heisler,  Gordon  M.;  DeWalle,  David  R.   Technical  up- 
date: Tree  management  for  energy  savings.   The 

National  Urban  and  Community  Forestry  Forum. 
4(4):    5-6;    1984. 

Helvey,  J.  D.   Reply  to  Discussion  -"Sampling  accuracy 
of  pit  vs.  standard  rain  gages  on  the  Fernow 
Experimental  Forest,"  by  John  A.  Kay.    Water 
Resources    Bulletin.    20(2):277-278;  1984. 

Herrick,  Owen    W.   Rate  of  value  change  in 

Pennsylvania  timber  stands.    Res.  Pap.  NE-547. 
Broomall,  PA:    U.S.    Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1984.    5  p. 
Data  from  remeasured  Pennsylvania  forest  inventory 
plots  revealed  that  during  a    13-year  period  the  com- 
pound rate  of  value  change  in  uncut  hardwood  forest 
stands  was  4.7  percent,  and  ranged  from  -5.5  to  18.8 
percent.   No  well-defined  means  for  predicting  a  stand's 
rate  of  value  change  could  be  identified.   However, 
some  measures  of  initial  stand  condition  can  be  used  to 
get  a  general  indication  of  what  to  expect  in  stands 
with  management  potential.   For  example,  stands  with 
the  highest  rates  of  value  change  (averaging  7.5  per- 
cent) have  (1)   trees  of  average  basal  area  less  than  5 
inches  in  diameter;  (2)  less  than  10  percent  of  their 
basal  area  in  large  sawtimber-size  trees;  and  (3)  some 
yellow-poplar,  northern  red  oak,  and/or  black  oak. 

Ilertel,  Gerard  D.   Gypsy  moth  research  program. 
Northeastern  Forest  Experiment  Station.   In: 

Miller,  A.  R.,  ed.   National  gypsy  moth  review:   Pro- 
ceedings of  a  symposium;  1984  November  26-29; 
Charleston,  WV,   Charleston,  WV:    West  Virginia 
Department  of  Agriculture  Plant  Pest  Control  Divi- 
sion; 1984:   83-88. 
With  a  substantial  increase  in  funding  for  gypsy  moth 
research,  the  Northeastern  Forest  Experiment  Station 
began  a  new  and  exciting  research  initiative  this  year. 
The  goal  of  this  initiative  is  to  obtain  the  knowledge 
necessary  to  manage  gypsy  moth  populations  so  that 
outbreaks  of  the  pest  occur  less  frequently  or  are  pre- 
vented. 

Ilornbeck,  James  W.;  Corbett,  Edward  S.;  Duffy,  Paul 
D.;  Lynch,  James  E.  Forest  hydrology  and  water- 
shed management.   In:  Wenger,  Karl  F.,  ed.   For- 
estry Handbook.    New  York,  NY:  John  Wiley  &  Sons; 
1984.    1335  p. 
This  chapter  is  for  the  field  forester.   The  first  half 
discusses  the  hydrologic  cycle  as  applied  to  forest 
lands;  the  second  half  centers  on  water  quality. 
Methods  are  given  for  sampling  water  quality  and  com- 
ponents of  the  hydrologic  cycle.   Impacts  of  forest 
utilization  and  disturbance  on  water  yield  and  water 
quality  are  summarized. 

Horsley,  S.  B.;  Gottschalk,  K.  W.   Photosynthesis  in 
developing  leaves  of  black  cherry  (Prunus  serotina) 
seedlings.    In:    Proceedings,  8th  North  American 
forest  biology  workshop;  1984  July  30-August  1; 
Logan,  UT.    Logan,  UT:   Utah  State  University; 
1984:    170-171.    Abstract. 


We  determined  net  photosynthetic  (Pn)  activity  of 
leaves  at  different  ontogenetic  stages  of  development 
on  plants  ranging  in  age  from  7  to  20  plastochrons. 

Ilorsley,  Stephen  B.    Ferns:   Shapers  of  tomorrow's 
northern  hardwood  forests?     Adirondac.    1S84  Oc- 
tober/November:   20-24. 

Houseweart,  Mark  W.;  Jennings,  Daniel  T.;  Lawrence, 
Robert  K.   Field  releases  of  Trichogramma  minutum 
(Hymenoptera:   Trichogrammatidae)  for  suppression 
of  epidemic  spruce  budworm,  Choristoneura  fumi- 
ferana  (Lcpidoptera:   Tortricidae),  egg  populations 
in  Maine.    The  Canadian  Entomologist.    116(10): 
1357-1366;  1984. 
Trichogramma  minutum  Riley  was  released  to  suppress 
epidemic  spruce  budworm  egg  populations  in  Maine 
from  1977    to  1981.    The  California  strain  of  T.  minu- 
tum was  released  from  the  ground  in  1977.     In  1978,  we 
found  that  the  native  Maine  strain  performed  better 
than  the  California  strain.   In  1979,  broadcast  and  mul- 
tiple releases  from  the  ground  gave  slight  improvement. 
In  1981,  three  closely  timed,  aerial  releases  from  the 
ground  gave  slight  improvement.   In  1981,  three  closely 
timed,  aerial  releases  yielded  parasitism  rates  signifi- 
cantly higher  than  those  in  control  plots,  but  not  suffi- 
cient to  suppress  epidemic  spruce  budworm  populations. 

Houston,  David  R.    What  is  happening  to  the  American 

beech?    The  Conservationist.    38(6):  22-25;  1984. 
Beech  bark  disease  is  a  complex  problem  that  begins 
when  beech  bark  is  attacked  by  the  beech  scale,  and 
ends  when  infested  bark  is  invaded  and  killed  by  fungi 
of  the  genus  Nectria.   In  1934,  44  years  after  it  was 
accidentally  brought  to  Nova  Scotia,  the  scale  was 
discovered  in  Nassau  and  Westchester  Counties  near 
New  York  City.   In  the  1940's,  the  disease  agents  and 
resultant  tree  mortality  appeared  in  the  Catskills. 
Moving  northward  from  there,  and  westward  from 
Vermont  and  Massachusetts,  the  disease  reached  the 
eastern  Adirondacks  in  the  1950's.    Today,  heavy  losses 
are  occurring  in  many  forests  of  the  Adirondack  Pre- 
serve and  in  some  mid-state  counties.   The  scale  is  now 
well  entrenched  throughout  the  state.    Research  is 
being  conducted  to  determine  how  to  reduce  the  losses 
caused  by  the  disease. 

Houston,  David  R.   Stress  related  to  diseases.    Arbori- 

cultural  Journal.    8(2):  137-149;  1984. 
Diebacks  and  declines  are  diseases  triggered  by  the 
predisposing  effects  of  biotic  or  abiotic  stress  factors 
and  culminated  by  the  attack  of  organisms  of  secondary 
action.    In  the  forest,  the  primary  stress  factors  are 
insect  defoliation  and  extremes  of  moisture  and  heat. 
Of  the  many  stresses  in  urban  situations,  drought  is 
probably  the  most  important.   Organisms  of  secondary 
action  are  facultative  parasites  and  are  common  inhabi- 
tants of  natural  habitats.    Control  of  dieback  and  de- 
cline diseases  usually  requires  preventing  or  reducing 
the  effects  of  the  stress  agents  rather  than  controlling 
the  secondary-action  organisms  that  cause  mortality. 

Iloyle,  Merrill  C.    Plantation  birch:    What  works,  what 

doesn't.   Journal  of  Forestry.    82(1):    46-49;  1984. 
In  a  10-year  pilot  test  of  plantation  management  in  the 
White  Mountains  of  New    Hampshire,  fertilization  and 


brush  control  caused  small  or  no  increases  in  height  or 
diameter  growth  of  yellow  birch;  mortality  was  50  per 
cent  and  a  high  proportion  of  the  stems  was  of  poor 
quality.    In  contrast,  paper  birch  showed  increases  of  1 
percent  in  height  over  the  control  and  75  percent  in 
diameter  growth.    As  a  result,  basal-area  growth  of       } 
paper  birch  increased  by  282  percent.    Paper  birch  morJ 
tality  was  10  percent,  and  all  stems  were  of  high  qual- 
ity.   Estimates  are  that  paper  birch  could  average  52 
feet  in  height  and  13  inches  in  diameter  at  30  years. 
The  conclusion  is  that  paper  birch  is  well  suited  to  in-    ; 
tensive  plantation  management  and  that  yellow  birch  isil 


not. 


Huyler,  Neil  K.  Test  results  of  the  Vermont  cable 

yarder.   In:   Vermont  cable  yarder  project:  a  co- 
operative demonstration.    Montpelier,  VT:   Vermont 
Department  of  Forests,  Parks  and  Recreation;  1984:<l 
18-31. 
Reports  the  study  results  of  a  cost  and  productivity 
analysis  conducted  for  the  Vermont  Cable  Yarding  Sys-j 
tern.   The  results  are  based  on  detailed  time  studies  of  ' 
the  operation  on  four  sites  and  overall  operating  time 
and  cost  records  provided  by  the  contractor.   The  re- 
search objectives  of  the  study  were  to  evaluate  the 
production  capabilities  and  cost  of  production  under 
varied  stand  and  site  conditions,  and  to  evaluate  residu-n 
al  stand  age. 
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Huyler,  Neil  K.;  Koten,  D.  E.;  Quadro,  A.  P.  Productiv-tjj 
ity  and  cost  of  three  small  fuelwood  skidders.  Jour-«j 
nal  of  Forestry.  82(11):  671-674;  1984. 
Three  small  tractors~a  Holder  A-60,  Pasquali  993,  and  ii| 
Forest  Ant—were  tested  for  suitability  in  skidding  fuel-i(j 
wood  from  a  thinning  in  mixed  northern  hardwoods.  At  ']; 
a  400-foot  skidding  distance,  the  Holder  ranked  the  i 

highest  in  production  at  1.67  cords  per  scheduled  hour;     I 
skidding  cost  averaged  $12.67  per   cord.   Values  for  the    | 
Forest  Ant  were  0.868  cord  per  scheduled  hour  at 
$12.86  per  cord;  for  the  Pasquali  they  were  0.69  cord  at 
$18.12  per  cord. 

Jennings,  D.  T.;  Frank,  R.  M.;  Houseweart,  M.  W.   At- 
traction of  male  spruce  budworm  moths,  Choriston- 
eura fumiferana  (Clemens),  to  pheromone-baited 
traps  in   small-tree  thinnings.   Journal  of  Chemical 
Ecology.    10(10):    125-133;  1984. 
Mean  catches  of  spruce  budworm  moths  were  not  signi- 
ficantly different  among  four  small-tree  thinning  treat- 
ments of  young  spruce-fir  hemlock  regeneration.   Signi- 
ficant inverse  relationships  were  found  between  trap 
catches  and  distances  to  nearby  spruce-fir  hemlock 
overstory.    Prevailing  wind  directions  indicated  that 
moths  were  attracted  anemotactically  to  upwind  phero- 
mone  sources.    No  definite  trends  were  detected  be- 
tween catches  and  temperature  or  precipitation. 

Jennings,  Daniel  T.   Automated  counter  for  detecting 
and  counting  egg  masses  of  the  spruce  budworm.  In: 

Spruce-fir  management  and  spruce  budworm:   Re- 
gion 6  technical  conference  of  SAF;  1984  April  24- 
26;  Burlington,  VT.    Bethesda,  MD:   Society  of 
American  Foresters;  1984:    143-145.    Abstract. 
An  optical-electronic  counter  (Prototypes  I  and  II)  was 
designed  and  developed  for  detecting  and  counting  egg 
masses  of  the  spruce  budworm  and  the  western  spruce 
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ucorm.   The  counter  scans  foliage  samples,  detects 
n€|)resence  of  egg  masses  based  on  their  characteris- 
icluorescing  properties,  and  counts  the  egg  masses 
lejtronically. 

eiings,  Daniel  T.   Automated  egg  mass  counter.   In: 

I'roceedings,  new  and  improved  techniques  for  moni- 
toring and  evaluating  spruce  budworm  populations; 
983  September  13-15;  Burlington,  VT.    Gen.  Tech. 
:ep.   NE-88.   Broomall,  PA:    U.S.  Department  of 
igriculture.  Forest  Service,  Northeastern  Forest 
xperiment  Station;  1984:   35. 
.eiews  the  design  and  development  of  an  automated 
ggiTiass  counter.   The  counter  scans  foliage  samples, 
elicts  egg  masses  based  on  their  characteristic  fluo- 
ssbnce,  and  counts  the  egg  masses  electronically. 

erings,  Daniel  T.;  Fellin,  David  G.;  Batzer,  Harold  O.; 
ilouseweart,  Mark  W.;   Beckwith,  Roy  C.   Tech- 
iques  for  measuring  early-larval  dispersal  of  spruce 
^nd  jack  pine  budworms.    Agric.  Handb.  614.    Wash- 
iigton,  DC:    U.S.  Department  of  Agriculture,  Forest 
lervice;  1984.   33  p. 
ai/-instar  larvae  of  the  spruce  budworm,  the  western 
irie  budworm,  and  the  jack  pine  budworm  disperse 
er')dically  within  and  from  their  host  trees.   Some 
iriie  disperse  by  crawling,  but  most  dispersal  occurs 
'hi  the  small  larvae  "spin  down"  from  trees  on  silken 
!ir;jds.   The  larvae  spin  silk  from  glands  located  near 
\\e  mouthparts.   The  silk  threads  are  anchored  to 
rsehes  or  other  attachment  sites,  and  the  larvae 
oriinue  to  spin  silk  as  they  descend  from  the  tree. 
r(juently,  the  threads  break  at  the  point  of  attach- 
let,  and  larvae  are  carried  by  winds,  sometimes  for 
r€|t  distances. 

eilings,  Daniel  T.;  Ilouseweart,  Mark  VV.   Predation  by 
ilumenid  wasps  (Hymenoptera:  Eumenidae)  on  spruce 
udworm  (Lepidoptera:  Tortricidae)  and  other  Lepi- 
opterous  larvae  in  spruce-fir  forests  of  Maine. 

innals  of  the  Entomological  Society  of  America. 

7(1):    39-45;  1984. 
01  species  of  eumenids,  Ancistrocerus  adiabatus 
sassure),  A^.  antilope  (Panzer),  A.  catskill  (Saussure), 
ncEuodynerus  leucomelas  (Saussure),  accepted  and 
rcisioned  trap-nesting  blocks  placed  in  a  spruce-fir 
arst  of  Maine.   The  wasps  preferred  open  habitats 
ri1  abundant  floral  forage  to  dense   spruce-fir  stands, 
w  species,  A^.  catskill  and  E.  leucomelas,  preyed  on 
it  instars  of  Choristoneura  fumiferana  (Clemens)  and 
n  ther  lepidopterous  defoliators  of  northeastern  hard- 
fols  and  softwoods.   Spruce  budworm  comprised  3  to 
8  srcent  of  the  total  observed  prey  in  strip  clearcuts. 
(e  associates  included  parasites  of  provisioned  prey 
irie  and  both  parasites  and  predators  of  eumenids. 

eiings,  Daniel  T.;  Ilouseweart,  Mark  W.; 
'okendolpher,  James  C.   Phalangids  (Arachnida: 
>piliones)  associated  with  strip  clearcut  and  dense 
pruce-fir  forests  of  Maine.    Environmental  Ento- 
lology.    13:    1306-1311;  1984. 
iv  genera  and  at  least  seven  species  of  phalangids 
'6-  collected  by  pitfall  traps  in  a  spruce  budworm- 
if;ted  forest  in  northern  Maine.    More  than  90  per- 
er  of  the  specimens  were  Leiobunum  calcar  (Wood), 
igificantly  more  individuals  and  species  were  trapped 
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in  uncut  residual  strips  and  in  dense  spruce-fir  stands 
than  in  clearcut  strips.    Peaks  in  seasonal  activity  for 
individuals  and  species  coincided  with  spruce  budworm 
egg  and  early  larval  stf  ges.   Species  diversity  indices 
were  low;  individuals  were  distributed  unevenly  among 
the  forest  conditions  investigated.    However,  coeffi- 
cients of  community  and  percentage  similarity  general- 
ly were  >80  percent  for  strip  clearcuts  and  dense 
stands.    Greater  disparities  were  noted  among  uncut 
residual  and  clearcut  strips.   Neither  age  of  strip  clear- 
cut  (1  to  6  years)  nor  depth  of  litter  had  much  influence 
on  mean  catches  and  mean  numbers  of  species  of  phal- 
angids per  trap  per  week. 

Jensen,  K.  F.;  Noble,  R.  D.   Impact  of  ozone  and  sulfur 
dioxide  on  net  photosynthesis  of  hybrid  poplar  cut- 
tings.   Canadian  Journal  of  Forest  Research.    14(3): 
385-388;  1984. 
Softwood  cuttings  of  hybrid  poplar  clone  No.  207  were 
fumigated  with  either  charcoal-filtered  air  (control), 
0.5  ppm  SO2,  or  0.5  ppm  SO2  +  0.25  ppm  O3  for  12 
hours  each  day  for  3  weeks.   The  net  photosynthetic 
rate  and  CO2  compensation  point  were  then  measured 
in  a  closed-loop  gas  assimilation  system  with  an  infra- 
red gas  analyzer.    Net  photosynthesis  was  measured  at 
light  intensities  of  430  and  730  pE  •  m"2  •  s~^  (photo- 
synthetically  active  radiation)  and  in  CO2  concentra- 
tions of  300,  500,  and  1,000  ppm.    Net  photosynthesis 
increased  with  an    increase  in  light  intensity  and  CO2 
concentration  but  was  significantly  reduced  by  the  SO2 
+  O3  treatment.   The  leaves  were  classified  into  five 
groups  on  the  basis  of  visible  injury.   There  were  no 
significant  differences  in  the  net  photosynthetic  rates 
among  uninjured  leaves  in  the  three  fumigation  treat- 
ments.  However,  analysis  of  the  data  from  the  SO2  + 
O3  treatment,  which  separated  the  leaves  into  injury 
classes,  showed  that  the  C02-injury  class  interaction 
was  significant.    At  300  ppm  CO2,  there  were  no  signif- 
icant differences  in  the  net  photosynthetic  rates  among 
the  five  injury  classes.    At  500  and  1,000  ppm  CO2, 
there  were  significant  differences  in  the  photosynthetic 
rates  between  leaves  without  visible  injury  and  those 
with  injury.    Photosynthesis  in  the  injured  leaves  may 
have  been  suppressed  by  an  increase  in  the  respiration 
rate  and  a  decrease  in  the  photosynthetic  area.   The 
increased  respiration  rate  is  suggested  by  the  CO2  com- 
pensation point  data  that  were  significantly  higher  in 
all  of  the  fumigated  leaves.   There  were  no  significant 
differences  in  the  chlorophyll  content  of  the  leaves 
from  the  three  treatment  groups. 

Jensen,  K.  F.;  Yaussy,  D.   Growth  analysis  of  yellow- 
poplar  seedlings  calculated  by  two  growth  functions. 

In:    Proceedings,  8th  North  American  forest  biology 

workshop;  1984  July  30  -  August  1;  Logan,  UT. 

Logan,  UT:    Utah   State  University;  1984:    178. 

Abstract. 
The  growth  of  1 -year-old  yellow-poplar  seedlings  was 
used  to  compare  growth  analysis  variables  calculated  by 
the  third  order  polynomial.   In  May,  250  seedlings  were 
potted  in  15-cm  pots  and  placed  on  benches  in  a  green- 
house.   At  budbreak  and  each  week  for  22  weeks  there- 
after, 10  randomly  selected  seedlings   were  harvested. 
Leaf  area,  leaf  weight,  and  new  stem  weight  for  each 
seedling   were  measured.    After  transforming  the  data 
to  natural  logs,  a  third  order  polynomial  and  Gompertz 


function  were  calculated  for  leaf  area  expansion  and 
new  growth  weight  increase  over  time.    Relative 
growth  rates  (RGR),  leaf  area  ratio  (LAR),  and  net 
assimilation  rate  (NAR)  were  then  calculated  from  each 
function. 

Jensen,  Keith  F.   Interaction  of  humidity  and  atmos- 
pheric pollutants  on  stomatal  resistance  of  Lirioden- 
dron  tulipifera  seedlings.    American  Journal  of  Bot- 
any.   71(5)  Part  2:    124;  1984. 
Stomatal  resistance  usually  decreases  with  an  increase 
in  humidity  but  may  increase  or  decrease  in  the  pres- 
ence of  atmospheric  pollutants  depending  on  the  pollut- 
ant dose.   To  determine  the  impact  of  humidity  and 
atmospheric  pollutants  on  the  stomatal  resistance  of 
Liriodendron  tulipifera  seedlings,  1-year-old  seedlings 
were  fumigated  with  either  0.15  ppm  ozone,  0.25  ppm 
SO2  or  both  for  5  hours  a  day  for  5  consecutive  days  at 
either  40  or  80  percent  relative  humidity.   Stomatal 
resistance  was  measured  each  day  1  hour  before  fumi- 
gation started,  at  the  beginning  of  the  fumigation 
period,  after  2  and  5  hours  of  fumigation,  and  2  hours 
after  the  end  of  the  fumigation.    At  low  humidity  the 
daily  cycle  in  the  stomatal  resistance  of  the  control 
seedlings  followed  the  same  general  pattern,   Stomatal 
resistance  of  the  fumigated  seedlings  in  the  high  humid- 
ity fluctuated  over  a  wider  range  with  an  increase  in 
length  of  fumigation.   It  is  probable  that  the  higher 
humidity  caused  the  stomata  to  open  so  pollutants  could 
enter  the  leaves  and  modify  the  stomatal  mechanism. 

Kennedy,  Bruce  H.   Effect  of  multilure  and  its  compon- 
ents on  parasites  of  Scolytus  multistriatus  (Coleop- 
tera:  Scolytidae).   Journal  of  Chemical  Ecology. 
10(2):    373-385;  1984. 
Several  hymenopterous  parasites  of  Scolytus  multistri- 
atus are  attracted  to  components  of  its  aggregation 
pheromone,  multilure.    Cheiropachus  colon,  Entedon 
leucogramma,  Dendrosoter  protuberans,  Spathius  bene- 
factor, and  Cerocephala  eccoptogastri  are  attracted  in 
various  degrees  to  multilure,  its  components  (multistri- 
atin,  4-methyl-3-heptanol,  and  cubebene),  and  compo- 
nent combinations.   C^.  colon  was  trapped  in  greatest 
numbers,  yet  was  usually  less  numerous  than  E.  leuco- 
gramma and  D^.  protuberans  in  the  study  area.   Impact 
of  traps  on  C^.  colon  may  conceivably  be  reduced  by 
multistriatin  content  in  baits  and/or  by  withholding 
traps  until  S.  multistriatus  flight  begins. 

Kingsley,  Neal  P.  A  profile  of  the  Pennsylvania  forest- 
land  owner  or  beware  of  meadowlarks.  Pennsylvania 
Forests.    74(3):    10-11;  1984. 

Kingsley,  Neal  P.;  Dale,  Martin  E.    Thirty  years  at 
Vinton  Furnace  Experimental  Forest.   Part  I.   Ohio 
Woodlands.    22(2):    10,  13,  26,  32,  34-35;    1984. 
The  Vinton  Furnace  Experimental  Forest,  established  in 
1952,  has  been  the  site  of  a  number  of  significant  for- 
estry research  studies  and  findings.   This  is  the  story  of 
"the  Vinton,"  its  background,  establishment,  and  re- 
search. 

Kochenderfer,  J.  N.;  Helvey,  J.  D.  Soil  losses  from  a 
"minimum-standard"  truck  road  constructed  in  the 
Appalachians.   In:   Proceedings,  Mountain  logging 
symposium;  1984  June  5-7;  Morgantown,  VVV.    Mor- 


gantown,  WV:    West  Virginia  University;  1984:   215- 

225. 
Soil  losses  from  11  road  sections  in  the  central  Appa- 
lachians were  measured.    Nine  of  the  sections  were 
located  on  a  newly  constructed  "minimum-standard" 
truck  road,  and  two  were  on  a  graveled  higher  standard 
road.    Average  annual  soil  losses  on  the  "minimum- 
standard"  truck  road  ranged  from  44  tons  per  acre  for 
ungraveled  road  sections  to  5  tons  per  acre  for  sections 
surfaced  with  3-inch  clean  limestone  gravel.   Soil  losses 
on  the  graveled  sections  of  the  "minimum-standard" 
road  were  similar  to  those  measured  on  the  higher 
standard  road. 

Kochenderfer,  J.  N.;  Wendel,  G.  W.;  Smith,  H.  Clay. 
Cost  of  and  soil  loss  on  "minimum-standard"  forest 
truck  roads  constructed  in  the  central  Appalachians. 

Res.  Pap.  NE-544.   Broomall,  PA:    U.S.  Department 
of  Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1984.   8  p. 
A  "minimum-standard"  forest  truck  road  that  provides 
efficient  and  environmentally  acceptable  access  for 
several  forest  activities  is  described.   Cost  data  are 
presented  for  eight  of  these  roads  constructed  in  the 
central  Appalachians.   The  average  cost  per  mile  ex- 
cluding gravel  was  $8,119.   The  range  was  $5,048  to 
$14,424.   Soil  loss  was  measured  from  several  sections 
of  a  minimum-standard  road.   Traffic  was  regulated  the 
first  year  and  unrestricted  the  second  year.   Losses 
ranged  from  44  tons  per  acre  on  ungraveled  road  sec- 
tions to  5  tons  per  acre  on  graveled  sections.   Soil  loss 
from  the  graveled  sections  on  the  minimum-standard     ' 
road  was  about  the  same  as  that  from  higher  standard 
graveled  roads. 

Kostichka,  Charles  J.;  Cannon,  William  N.,  Jr.  Costs  of 
Dutch  elm  disease  management  in  Wisconsin  com- 
munities.  Journal  of  Arboriculture.    10(9):   250-254; 
1984. 
In  1980,  communities  participating  in  the  Wisconsin 
Dutch  Elm  Disease  Demonstration  Program  spent  about 
$2.62  per  capita  for  Dutch  elm  disease  management. 
The  percentage  of  the  total  program  expenditure  for 
each  control  practice  was:    tree  removal  and  disposal, 
79  percent;  systemic  fungi^^ide  injections,  11  percent; 
sanitation  and  symptom  surveys,  7  percent;  and  root- 
graft  barriers,  3  percent. 

Koten,  Donald  E.;  Peters,  Penn  A.;  Hubner,  Steven  A. 
HARDAT  a  universal  harvesting  data  storage  and 
retrieval  system.   In:   Proceedings,  Mountain  logging 
symposium;  1984  June  5-7;  Morgantown,  WV.   Mor- 
gantown, WV:    West  Virginia  University;  1984:  65- 
78. 
HARDAT  is  a  computerized  information  storage,  re- 
trieval, and  analysis  system  developed  to  provide  a 
standardized  harvesting  data  base  for  use  in  research 
and  equipment  evaluation.   Each  individual  record  of 
the  data  base  describes  a  timber  harvesting  system  and 
operational  performance  data  on  a  specific  harvesting 
unit.   Each  record  follows  a  classification  system  which 
includes  variables  describing  the  harvesting  system,  the 
characteristics  of  the  timber  stand  and  harvest  site,  the 
products  produced,  the  production  levels  achieved,  the 
equipment  employed,  and  the  supplemental  data  identi- 
fied.   Analysis  of  the  records  on  file  in  the  data  base 
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i  je  summary  output  are  achieved  through  the  Stat- 
ic! Analysis  System  (SAS). 

miin,  Neil  I.;  Rosier,  Robert  L.  Wires  for  long-term 
iilintification  of  trees.  Journal  of  Forestry.  82(2): 
lp-111;  1984. 

Aii;  technique  is  described  for  long-term  identifica- 
n  if  individual  trees.    Wires  in  place  25  years  show 
tksign  of  deterioration  and  should  last  at  least  an- 
iel5  years. 

m'n,  Neil  I.;  Smith,  H.  Clay;  Miller,  Gary  W.   Resid- 
ul  stocking  not  seriously  reduced  by  legging  dam- 
aj  from  thinning  of  West  Virginia  cherry-maple 
snds.    Res.  Pap.  NE-541.   Broomall,  PA:    U.S. 
[partment  of  Agriculture,  Forest  Service,  North- 
extern  Forest  Experiment  Station;  1984.   7  p. 
nc:th-central  West  Virginia,  unmanaged  60-year-old 
jrr-maple  stands  were  thinned  to  75,  60,  and  45 
•C:it  residual  stocking.    Cut  trees  were  skidded  tree 
g!  by  a  rubber-tired  skidder.    Logging  destroyed  or 
fe:;ly  bent  22,  23,  and  45  percent  of  the  unmarked 
m  in  the  75,  60,  and  45  percent  stocked  plots,  re- 
;cvely.   Because  99  percent  of  the  destroyed  and 
itrees  were  less  than  5.0  inches  d.b.h,,  the  effect 
bijal  area  and  residual  stocking  was  slight.   Damage 
iupd  the  stocking  by  5,  8,  and  8  percent  in  the  75, 
8jd   45  percent  plots,  respectively.   For  the  75,  60, 
i  <\  percent  plots,  18,  38,  and  42  percent,  respec- 
el,  of  the  residual  stems  received  wounds  that  ex- 
sesapwood.  Study  results  indicate  that  marking 
ines  for  trees  larger  than  5.0  inches  d.b.h.  do  not 
0  be  adjusted  to  account  for  logging  damage. 


Lirpce,  J.  A.;  Reynolds,  K.  L.;  MacLean,  D.  C,  Jr.; 
F  dler,  G.  W.;  Dochinger,  L.  S.   Effects  of  sulfur 
dfxide  on  infection  of  red  pine  by  GremmenieUa 
aietina.     In:  Manion,  Paul  D.,  ed.   Scleroderris 
cnker  of  conifers:    Proceedings  of  a  symposium; 
133  June  21-24;  Syracuse,  NY,   Netherlands: 
Kirtinus  Nijhoff/Dr.    W.  Junk;  1984:  122-129. 
lavely  low  doses  of  SO2  significantly  reduced  the 
)v\.h  of  red  pine  and  inhibited  infection  of  trees  by  G^. 
e;;ia  in  field  plots  that  received  low  concentrations 
inpulum.   Under  conditions  of  high  inoculum  densi- 
SJ2  did  not  affect  infection  or  disease  development, 

a,luss;  Auchmoody,  L.  R.;  Carmean,  Willard  H. 
F  rdwood  forest  soils:   Past,  present,  and  future. 

Ii:  Stone,  Earl,  ed.   Forest  soils  and  treatment 
i  pacts:    Proceedings,  6th  North  American  forest 
s  Is  conference;  1983  June  19-23;  Knoxville,  TN. 
F  oxville,  TN:   The  University  of  Tennessee;  1984: 
1L5. 

t£  ed  knowledge  about  hardwood  forest  soils  is  vital 
mnagement  of  the  vast  hardwood  forest  resource 
eiifies.   In  the  future,  we  need  to  develop:   detailed 
e;-oriented  soil  and  landform  inventories  that  will 
lb;  us  to  predict  responses  to  a  wide  variety  of  silvi- 
ti'al  and  management  activities,  more  precise  site 
ily  and  yield  information  for  important  hardwood 
6;  species,  and  practices  that  will  maintain  or  im- 
>v  the  productivity  of  these  forest  lands.    Also,  we 
2di  more  complete  understanding  of  nutrient  cycling 
i  lidgets,  nutrient  requirements,  and  the  use  of  ni- 
gi-fixing  plants  for  enhancing  fertility  and  improv- 
f-'est  yields. 


LeDoux,  Chris  B.  Break -even  zones  for  cable  yarding 

by  log  size.   In:    Proceedings,  Mountain  logging  sym- 
posium; 1984  June  5-7;  Morgantown,  WV.    Morgan- 
town,  WV:    West  Virginia  University;  1984:    311-322. 
The  use  of  cable  logging  to  extract  small  pieces  of 
residue  wood  may  result  in  low  rates  of  production  and 
a  high  cost  per  unit  of  wood  produced.    However,  the 
logging  manager  can  improve  yarding  productivity  and 
break  even  in  cable  residue  removal  operations  by  using 
the  proper  planning  techniques.   In  this  study,  break- 
even zones  for  specific  young-growth  stands  were  de- 
veloped with  data  from  a  field  study,  break-even  analy- 
sis, and  a  simulation  model  called  THIN.    Results  sug- 
gest that  logging  contractors  can  break  even  by  devel- 
oping and  using  residue  removal  guidelines  for  various 
combinations  of  piece  sizes  and  slope  yarding  distances. 
Simulation  analysis  was  used  to  explore  the  effect  on 
production  rates  of  slope  yarding  distances,  piece  size 
distributions,  and  numbers  of  pieces  per  acre.   For  the 
$76-per-hour  machine  used,  the  results  of  break-even 
analysis  were  most  affected  by  piece  size.  Slope  dis- 
tance also  had  a  strong  impact.   The  number  of  pieces 
per  acre  had  the  least  effect  on  production  rates  and 
costs. 

LeDoux,  Chris  B.  Cable  yarding  residue  after  thinning 
young  stands:  a  break-even  simulation.   Forest 
Products  Journal.    34(9):   35-40;  1984. 

See  previous  abstract. 

LeDoux,  Chris  B.   Production  rates  and  costs  of  cable 
yarding  wood  residue  from  clearcut  units.   Forest 
Products  JournaL    34(4):    55-60;  1984, 
Calculates  incremental  production  rates  and  costs  for 
yarding  and  loading  logging  residue  in  clearcut  old- 
growth  Douglas-fir/western  hemlock  forests  in  western 
Oregon,    Cable  yarding  machines  were  used  in  the  fol- 
lowing configurations:   highlead,  shotgun  skyline,  run- 
ning skyline,  and  skyline  with  haulback.    Regression 
equations  were  developed  for  productive  yarding  time 
as  a  function  of  slope  yarding  distance,  number  of  mer- 
chantable logs  per  turn,  number  of  residue  pieces  per 
turn,  merchantable  volume  per  turn,  and  residue  volume 
per  turn.   The  average  yarding  production  rate  for  turns 
containing  both  merchantable  logs  and  residue  pieces 
was  1,832  ft3/hr  at  a  cost  of  $0,18/ft3, 

Leonard,  R.  E,;  Conkling,  P,  O,;  McMahon,  J,  L,   Re- 
covery of  a  bryophyte  community  on  Hurricane 
Island,  Maine.    Res.  Note  NE-325.   Broomall,  PA: 
U.S.    Department  of  Agriculture,  Forest  Service, 
Northeastern  Forest  Experiment  Station;  1984.   4  p. 
Recovery  of  a  bryophyte  community  on  an  artificially 
denuded  granite  ledge  was  monitored  for  4  years  on 
Hurricane  Island,  Maine.    Predominant  bryophyte  spe- 
cies were  Dicranum  polysetum,  Polytrichum  juniper- 
inum,  Dicranum  flageliare,    Polytrichum  piliferum,  and 
Dicranum  fuscescens.   Site  factors  such  as  nutrient 
supply,  moisture,  and  availability  of  reproductive  ma- 
terial were  considered  in  relation  to  bryophyte  growth 
to  assess  the  ability  of  a  specific  island  plant  communi- 
ty to  recover  from  a  major  disturbance.    Recovery  of 
the  bryophyte  community  was  rapid,  with  60  percent 
bryophyte  coverage  over  a  bare  rock  surface  by  the  end 
of  the  study.   There  was  a  strong  relationship  between 
the  amount  of  needlefall  from  a  nearby  spruce-fir  stand 
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and  the  percentage  of  area  covered  with  bryophyte 
species. 

Lewis,  F.  B.;  Wallner,  W.  E.;  Rollinson,  W.  D.    Activity 
of  Lymantriid  NPVs  from  the  People's  Republic  of 
China  against  North  American  Lymantria  dispar. 

Entomophaga.    29(3):    299-302;  1984, 
Six  different  geographical  sources  of  Lymantria  dispar 
(L.)  and  Lymantria  mathura  (L.)  in  the  People's  Repub- 
lic of  China  (PRC)  were  sampled  for  nucleopolyhedrosis 
virus  (NPV).    Comparative  bioassays  of  the  1^.  dispar 
sources  showed  the  U.S.  Hamden  standard  to  be  more 
effective  than  the  PRC  nucleopolyhedrosis  viruses.   The 
L.  mathura  NPV  equalled  the  effectiveness  of  the  Ham- 
den standard  even  after  three  passages  in  lab  reared  L. 
dispar  larvae.   This  is  the  first  report  of  L.  mathura 
NPV  effect  on  a  U.S.  strain  of  L.  dispar. 

Lewis,  F.  B.;  Walton,  G.  S.;  Dimond,  J.  B.;  Morris,  O. 
N.;  Pari<er,  B.;  Reardon,    R.  C.   Aerial  application 
of  Bt  against  spruce  budworm:   1982  Bt  cooperative 
field  tests— combined  summary.   Journal  of  Econ- 
omic Entomology.    77:    999-1003;    1984. 
Three  dosages  (20,  30,  40  x  10^  lUCAH/ha)  and  two  rates 
(4.7  and  9.4  L/ha)  of  the  Bacillus  thuringiensis  (Bt) 
product  Thuricide  48B  were  applied  aerially  in  Maine, 
Vermont,  and  Michigan.   One  dosage  (30  x  10^  lUCAJ] 
/ha)   and  three  rates  (2.4,  4.7,  and  9.4  L/ha)  were  ap- 
plied in  Ontario.    Percentages  of  foliage  protection  and 
population  reduction  in  the  United  States  were  signifi- 
cantly better  in  all  Bt  treatments  than  in  the  controls, 
but  Bt  treatments  were  not  significantly  different  from 
each  other.   In  Ontario,  all  rates  were  not  significantly 
different  from  the  controls  (P  =  0.05).    A  relationship 
between  Bt  effectiveness  and  dose-volume  was  not 
evident  in  this  test. 

Lewis,  Franklin  B.  Formulation  and  application  of  mi- 
crobial insecticides  for  forest  insect  pest  manage- 
ment: problems  and  considerations.   In:    Kaneko,  T. 
M.;    Akesson,  N.  B.,  eds.    Pesticide  formulations  and 
application  systems:  third  symposium;  1982  October; 
Fort  Mitchell,  KY.    ASTM  STP  828.    Philadelphia, 
PA:    American  Society  for  Testing  and  Materials; 
1984:  22-31. 
Aerial  applications  for  microbial  insecticides  such  as 
Bacillus  thuringiensis  (Bt)  and  the  Baculoviruses  differ 
widely  in  effectiveness.   The  size  and  density  of  the 
droplets,  the  size  and  feeding  rates  of  the  larvae,  the 
behavior  of  the  insect,  and  the  degradation  of  the  in- 
secticide after  its  application  are  among  the  controlling 
factors.    Distribution  of  droplets  of  different  sizes  have 
been  plotted  and  compared  with  the  feeding  rates  of 
gypsy  moth  and  spruce  budworm  larvae.   In  field  tests, 
effectiveness  was  not  always  correlated  with  droplet 
density. 

Luppold,  William  G.   An  analysis  of  European  demand 
for  oak  lumber.    Res.  Pap.    NE-538.   Broomall,  PA: 
U.S.  Department  of  Agriculture,  Forest  Service, 
Northeastern  Forest  Experiment  Station;  1984.   7  p. 
Exports  of  oak  lumber  produced  in  the  United  States  to 
major  European  demanders  were  analyzed  using  ordi- 
nary least  squares  estimation  procedures. 


Luppold,  William  G.   An  econometric  study  of  the  U.J , 
hardwood  lumber  market.     Forest  Science.   30(4):  , 
1027-1038;  1984. 
Hardwood  lumber  production  and  usage  have  remainenf 
roughly  constant  over  the  last  30  years  while  hardwoct 
sawtimber  supplies  have  increased.    A  recursive  econc 
metric  model  with  the  causal  flow  originating  from  tl=l 
demand  relationship  was  used  to  analyze  this  market. 
The  results  indicated  that  the  availability  of  lower  co  l 
substitute  materials  and  the  economic  uncertainty 
caused  by  the  recursive  aspects  of  the  market  have 
hindered  market  growth.   The  increase  in  nominal  prid 
of  hardwood  lumber  is  linked  to  the  price  of  inputs       ( 
(labor  and  stumpage)  on  the  supply  side  of  the  market  \ 
and  the  price  of  outputs  on  the  demand  side  of  the  ma  | 
ket.   Nominal  hardwood  lumber  price  growth  is  ultim- 
ately linked  to  the  general  level  of  national  economic  j 
activity  and  general  rate  of  inflation  via  the  effect  th 
the  macro  economy  exerts  on  prices  of  consumer  gooc ;' 
and  wage  rates. 

Luppold,  William  G.;  Araman,  Philip  A.  Oak  lumber     i 
exports  to  Europe:   Past,  present  and  future.   Im- 
port/Export Wood  Purchasing  News.    11(1):   3,  10, 
18;  1984.  j 

Lynch,  J.  A.;  Rishel,  G.  B.;  Corbett,  E.  S.  Thermal  » 
alteration  of  streams  draining  clearcut  watersheds;'  '< 
Quantification  and  biological  implications.   Hydroh  J 

ologia  111:    161-169;  1984.  | 

Presents  a  quantitative  evaluation  of  stream  tempera-'  I 
ture  alterations  due  to  a  commercial  forest  harvestingiM 
practice  and  a  research  treatment.  Summer  maximuiril 
stream  temperatures  averaged  1°C  higher  in  the  com- 
mercial clearcut  and  9°C  higher  in  the  clearcut-herbi-  | 
cided  watershed  than  in  the  forested  control.  The  larg  •' 
est  average  monthly  temperature  increase  on  the  com-  i 
mercial  clearcut  (2.2^0  occurred  during  April;  on  the  j 
clearcut-herbicided  basin  it  occurred  during  June  ' 

(IO.5OC).  Presents  changes  in  minimum  stream  tempei- 
atures  along  with  the  impact  on  diel  temperature  fluc- 
tuations. Changes  in  the  stream  temperature  regimes  ' 
of  the  clearcut  watersheds  from  the  headwaters  to  the  j 
mouth  of  the  watersheds  are  also  given.  Summarizes  ' 
potential  impacts  of  the  stream  temperature  altera- 
tions on  aquatic  ecosystems  in  relation  to  stress  limits  : 

for  brook  trout  and  other  organisms.  ' 

i 

McManus,  Michael  L.  Overwintering  survival  of  ' 

fractured  gypsy  moth  egg  masses  in  forest  litter.      ' 

Melsheimer  Entomological  Series.    33:  39-42;  1984.   > 
Fractured  gypsy  moth  egg  masses  that  overwintered  in  I 
forest  litter  hatched  in  the  spring  just  as  well  as  intact  \ 
egg  masses  on  tree  boles.    Homeowners  will  not  benefit 
from  scraping  egg  masses  into  the  litter,  and  in  some 
areas,  this  practice  may  increase  the  survival  of 
overwintering  eggs. 

McManus,  Michael  L.;  Smith,  Harvey  R.   Effectiveness 
of  artificial  bark  flaps  in  mediating  migration  of 
late-instar  gypsy  moth  larvae.    Res.  Note  NE-316. 
Broomall,  PA:  U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1984.    4  p. 
Field  studies  demonstrated  that  migrating  larval  instars 
of  the  gypsy  moth  preferred  resting  locations  placed  on 
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;e  boles  at  4.6  m  more  than  those  placed  at  1.5  and 
1.   More  larvae  were  found  beneath  bark  flaps  than 
meath  flaps  of  hard  black  plastic. 

achado,  C.  C;  Gibson,  H.  G.;  Biller,  C.  J.   Alcohol- 
fueled  chainsaws:   Results  of  Brazilian  and  Ameri- 
can tests.   In:   Proceedings,  1983  winter  meeting 
American  Society  of  Agricultural  Engineers;  1983 
December  13-16;  Chicago,  IL.   Paper  No.  83-1603. 
St.  Joseph,  MI:    American  Society  of  Agricultural 
Engineers;  1983.    15  p. 
io-stroke  cycle  chain  saws  were  tested  in  Brazil  and 
e  United  States  for  performance  using  ethanol/vege- 
ble  oil  fuel  mixtures.   Operational  costs  were  found 
be  comparable  with  gasoline  fueled  saws  in  Brazil, 
old  starting  and  other  problems  were  noted  from  the 
l|S.  testing. 

linning,  Robert  E.;  Callinan,  Elaine  A.;  Echelberger, 
Herbert  E.;  Koenemann,  Edward  J.;  McEwen, 
Douglas  N.   Differential  fees:   Raising  revenue, 
distributing  demand.   Journal  of  Park  and  Recrea- 
tion Administration.    2(1):   20-38;  1984. 
le  specific  objectives  of  our  study  were  to  determine 
e  ability  of  differential  fees  to  redistribute  demand 
d  raise  revenue.   An  experimental  differential  fee 
stem—higher  fees  for  the  more  popular  campsites  and 
wer  fees  for  the  less  popular  campsites—was  imple- 
ented  in  three  Vermont  state  parks  during  August 
82.   User  response  to  the  differential  fee  system  was 
ipsely  monitored  through  observation  of  campsite 
Election  and  a  user  survey.   The  differential  fee  sys- 
|m  resulted  in  more  even  distribution  of  campsite  use 
id  a  small  increase  in  total  campground  revenue.    No 
'jscriminatory  effects  were  found.   Larger  differentials 
|an  employed  in  this  study  will  likely  be  needed  to 
jfect  more  substantive  results.    We  recommend  fur- 
jer  application  of  differential  fees  under  closely  moni- 
jred  conditions. 

rquis,  David  A.;  Ernst,  Richard  L.;  Stout,  Susan  L. 
Prescribing  silvicultural  treatments  in  hardwood 
stands  of  the  AUeghenies.   Gen.  Tech.  Rep.  NE-96. 
Broomall,  PA:    U.S.    Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1984.   90   p. 

is  publication  brings  together  the  results  of  more 
jan  10  years  of  research  and  experience  in  the  silvicul- 
ire  of  hardwood  forests  in  the  Allegheny  region.   It 
i'ovides  a  summary  of  silvicultural  knowledge,  guide- 
^es,  decision  tables,  and  step-by-step  instructions  for 
Jtermining  silvicultural  prescriptions  in  individual 
lands. 

artin,  A.  Jeff.  Testing  volume  equation  accuracy 
with  water  displacement  techniques.   Forest 
Science.    30(1):   41-50;  1984. 
ater  displacement  was  used  to  determine  true  vol- 
jTies  of  243  logs  from  75  eastern  hardwood  trees  rang- 
g  from  6  to  27  inches  in  d.b.h.   Fourteen  different 
]uations  were  then  used  to  estimate  these  volumes, 
;id  the  results  were  compared  to  the  true  values  in 
bth  accuracy  and  precision.   The  volume  estimates 
'ere  first  made  by  using  the  measured  log  and  tree 
mensions.   Next,  heights  and  lengths  were  estimated 
ith  a  taper  function  using  specified  diameter  limits. 


and  the  volumes  were  then  estimated  using  these  pre- 
dicted values.   Both  tests  were  repeated  for  merchant- 
able tree  volume  as  well  as  log  volume.   One  of  the 
taper-based  equations  and  two  traditional  volume  equa- 
tions performed  best  overall  for  various  types  of  vol- 
ume prediction. 

Martin,  C.  Wayne;  Buso,  Donald  C;  Hornbeck,  James 
W.   Chemistry  of  remote  ponds  in  the  White  Moun- 
tains of  New  Hampshire.    In:    NADP  Technical  Com- 
mittee Meeting;  1984  October  31  -November  2; 
Asheville,  NC.   (Location  of  publisher  unknown: 
Publisher's  name  unknown);  1984:   8.    Abstract. 
The  chemical  characteristics  of  six  remote  ponds  and 
their  inlet  streams  in  the  White  Mountains  of  New 
Hampshire  were  measured  to  estimate  susceptibility  to 
acid  precipitation.   The  ponds  are  within  20  km  of  each 
other  and  have  similar  watershed  characteristics  and 
precipitation  chemistry.   The  volume-weighted  pH  be- 
tween ponds  ranged  from  4.5  to  6.4.   Volume-weighted 
alkalinity  ranged  from  0  to  144  yeq/L.    Alkalinity  was 
related  to  pH,  basin  morphology,  production  of  hypo- 
limnetic  alkalinity,  and  chemistry  of  inlet  streams. 
Volume-weighted  SO42"  ranged  from  70  to  170  yeq/L 
among  the  ponds.   The  ratios  of  divalent  cations  balanc- 
ing SO42"  suggest  that  weathering  within  the  water- 
sheds is  an  important  factor  in  buffering  acid  precipi- 
tation and  pond  acidity. 

Martin,  C.  Wayne;  Noel,  Diane  S.;  Federer,  C.  Anthony. 
Effects  of  forest  clearcutting  in  New  England  on 
stream  chemistry.   Journal  of  Environmental  Quali- 
ty.   13(2):    204-210;  1984. 
Differences  in  stream  chemistry  between  recently 
clearcut  and  nearby  uncut  watersheds  were  generally 
small  in  a  wide  variety  of  soil  and  forest  types  through- 
out New  England.    Water  samples  were  collected  during 
6  periods  of  the  year  in  1978  and  1979  from  6  entirely 
clearcut,  32  partially  clearcut,  and  18  uncut  water- 
sheds.  The  largest  differences  that  could  be  attributed 
to  harvesting  occurred  in  entirely  clearcut  watersheds, 
especially  in  the  White  Mountains  of  New  Hampshire. 
In  one  area  of  the  White  Mountains,  inorganic  nitrogen 
was  4  times  higher  (2  mg/L),  and  calcium  was  2  times 
higher  (4  mg/L)  in  streams  from  a  clearcut  watershed 
than  in  a  nearby  uncut  watershed.   Elsewhere  only 
minor  changes  in  stream  chemistry  resulted  from 
cutting;  the  amount  of  the  cutting  response  was  of  the 
same  magnitude  as  natural  variations  among  streams 
draining  similar  watersheds.    Clearcutting  less  than 
entire  watersheds,  patch  and  strip  cuts,  and  buffer 
strips  along  streams,  all  seem  to  reduce  the  magnitude 
of  changes  in  stream  quality. 

Marty,  Robert.   A  program  for  evaluating  the  economic 
effectiveness  of  spruce  budworm  control  with  a 
programable  hand-held  calculator.    Gen.  Tech.  Rep. 
NE-92.   Broomall,  PA:    U.S.  Department  of  Agricul- 
ture, Forest  Service,  Northeastern  Forest  Experi- 
ment Station;  1984.  10  p. 
Uncontrolled  spruce  budworm  infestations  can  cause 
substantial  losses  of  spruce-fir.  With  this  program,  a 
hand  calculator  can  compute  the  net  present  worth  and 
composite  rates  of  return  of  control  investments,  be- 
fore and  after  taxes.    A  worked-out  example  is  given. 
If  input-output  forms  are  prepared  in  advance,  as  sug- 
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gested,  the  calculator  can  be  used  without  a  printer  in 
the  field  to  generate  on-the-spot  estimates. 

Mazzone,  H,  M.;  Engler,  W.  F.;  Bahr,  G.  F.   Quantita- 
tive transmission  electron  microscopy  for  the  deter- 
mination of  mass-molecular  weight  of  viruses. 

Methods  in  Virology.    8:  103-142;  1984. 
Describes  a  method  for  obtaining  the  mass-molecular 
weight  of  viruses.    Determining  the  mass  of  a  virus 
particle  after  exposing  it  untreated  in  the  electron 
microscope  adds  an  important  dimension  to  size  and 
shape.  Two  transmission  values  are  recorded  for  each 
virus  particle:    1)  transmission  through  the  viral  image 
plus  background,  and  2)  transmission  through  the  back- 
ground (clear  area).   Subtracting  the  latter  from  the 
former  gives  the  transmission  of  the  virus.   If  a  stan- 
dard particle,  i.e.,  one  whose  mass-molecular  weight  is 
known,  is  treated  in  an  identical  manner,  the  mass- 
molecular  weight  of  the  virus  particle  can  be  calcula- 
ted. 

Mazzone,  H.  M.;  VVray,  G.   High-voltage  electron  mi- 
croscopy of  insect  capsule  viruses.   In:     Bailey,  G. 
VV.,  ed.     Proceedings  of  the  42nd  annual  meeting  of 
the  Electron  Society  of  America;  1984  August  13- 
17;  Detroit,  MI.  San  Francisco,  CA:  San  Francisco 
Press,  Inc.;  1984:    224-225. 
The  High-Voltage  Electron  Microscope  (HVEM)  affords 
the  researcher  an  opportunity  to  study  insect  virus 
inclusion  bodies,  intact,  without  resorting  to  physical 
thin-sectioning  or  chemical  degradation  procedures.   In 
this  manner  polyhedral  inclusion  bodies,  isolated  from 
insects  infected  with  nucleopolyhedrosis  viruses  (NPVs) 
were  observed  with  the  HVEM,  and  the  numerous  virus- 
es lying  internally,  clearly  delineated. 

Melhuish,  J.  H.;  Wade,  G.  L.   Changes  in  fatty-acid 
content  of  Pisolithus   tinctorius  due  to  common  soil 
phenolic  compounds.   Transactions  of  the  Kentucky 
Academy  of  Science,    45(1-2):  98;  1984.    Abstract. 
Mycorrhizal  development  on  surface  mine  spoils  may  be 
inhibited  by  compounds  produced  by  some  herbaceous 
covers.   Ferulic,  p-coumaric,  and  vanillic  acids  inhibi- 
ted in  vitro  growth  of  Pisolithus  tinctorius.    All  these 
compounds  are  produced  by  some  grasses.   Concomitant 
effects  included  an  increase  in  total  lipids  and  the  con- 
version of  18:1  fatty  acid  to  18:2.    Changes  in  concen- 
tration of  phenolic  compounds  influenced  leakage  of 
materials  from  the  mycelium  into  the  media.   This 
suggests  that  allelopathic  effects  initial  P.    tinctorius 
early  in  ecosystem  development.   Increasing  media 
nutrient  content,  although  itself  toxic  to  fungal  growth, 
nullified  the  effects  of  ferulic  acid. 

Melhuish,  J.    H.,  Jr.;  Wade,  G.  L.   Degradation  of  syn- 
thetic glucose-ammonium  tartrate  liquid  medium 
during  autoclaving.    Mycologia.    76(1):  161-162; 
1984. 
Glucose-ammonium  tartrate  has  been  used  for  decades 
in  culture  media  for  fungi.    We  autoclaved  large  vol- 
umes of  a  glucose-ammonium  tartrate  in  flasks.    Upon 
cooling,  a  patchy  oil-like  film  formed  on  the  surface  of 
the  medium  that  developed  into  a  dark  brown,  short, 
thread-like  precipitate.    When  the  ratio  of  the  media 
surface  area  to  air  volume  in  the  flasks  fell  below  0.16, 
a  film  and/or  precipitate  was  observed.   Preventing 
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precipitate  formation  by  keeping  the  media  surface 
area  to  air  volume  ratio  above  0.16  may  preclude  un- 
desirable effects  on  the  results  of  microbial  develop- 
ment on  glucose-ammonium  tartrate  media. 

Miller,  Gary  W.   Costs  of  reducing  sapling  basal  area  in 
thinned  cherry-maple  stands  in  West  Virginia.   Res. 
Pap.  NE-540.    Broomall,  PA:  U.S.    Department  of 
Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1984.   6  p. 
Unmanaged  60-year-old  cherry-maple  stands  in  West 
Virginia  were  thinned  to  three  levels  of  stocking  ac- 
cording to  the  Allegheny  hardwoods  stocking  guide. 
After  the  merchantable  timber  was  removed,  the  basal 
area  in  saplings  was  reduced  to  less  than  10  ft^  per 
acre,  as  the  guide  recommends  for  stands  with  dense 
understories.    A  detailed  timber  study  revealed  that 
cutting  saplings  with  chain  saws  costs  about  $17.00  per 
acre.   This  amount  may  be  recoverable  in  increased 
yield,  tax  deductions,  and  fuelwood  sales. 

Miller,  Gary  W.   Releasing  young  hardwood  crop  trees- 
use  of  a  chain  saw  costs  less  than  herbicides.   Res. 
Pap.  NE-550.   Broomall,  PA:    U.S.  Department  of 
Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station;  1984.   5  p. 
A  crown-touching  release  of  12-year-old  black  cherry 
and  yellow-poplar  crop  trees  on  a  good  site  required 
removing  an  average  of  14  trees  for  every  crop  tree. 
An  average  of  80  crop  trees  per  acre  was  left  free-to- 
grow  with  an  average  growing  space  of  4.7  feet  on  all 
sides  of  the  crown.   Basal  spraying  cost  $0.80  per  crop 
tree,  stem  injecting  cost  $0.61  per  crop  tree,  and  chain 
saw  felling  cost  $0.42  per  crop  tree.    Recommendations 
on  release  methods  and  suggestions  for  cost  savings  are 
provided. 

Miller,  Gary  W.;  Lamson,  Neil  I.;  Brock,  Samuel  M. 
Logging  damage  associated  with  thinning  central 
Appalachian  hardwood  stands  with  a  wheeled  skid- 
der.   In:    Proceedings,  Mountain  logging  symposium; 
1984  June  5-7;  Morgantown,  WV.    Morgantown,  WV: 
West  Virginia  University;  1984:    125-131. 
In  north-central  West  Virginia,  unmanaged  53-year-old, 
mixed  oak-cove  hardwood  stands  were  thinned  to  75, 
60,  and  45  percent  residual  stocking.   Cut  trees  were 
skidded  tree-length  with  a  rubber-tired  skidder.   Log- 
ging destroyed  or  severely  bent  26,  29,  and  34  percent 
of  the  unmarked  stems  in  the  75,  60,  and  45  percent 
stocking  plots,  respectively.   Because  94  percent  of  the 
destroyed  and  bent  trees  were  less  than  5.0  inches 
d.b.h.,  the  effect  on  basal  area  and  residual  stocking 
was  slight.   Damage  reduced  the  stocking  by  6,  4,  and  5 
percent  in  the  75,  60,  and  45  percent  stocking  plots, 
respectively.   All  plots  combined,  14  percent  of  the 
residual  stems  sustained  broken  tops,  which  affected 
only  3  percent  of  the  residual  basal  area.   Less  than  10 
percent  of  the  residual  stems  received  wounds  that 
resulted  in  exposed  sapwood.   Study  results  indicate 
that  marking  guidelines  in  the  merchantable  portion  of 
the  stand  do  not  need  to  be  adjusted  to  account  for 
logging  damage. 

Montgomery,  Michael  E.  Is  the  effect  of  tannins  on 
gypsy  moth  caterpillars  digestion  inhibition?     In: 

Proceedings,  Phytochemistry  Society  of  America. 
24(2):    27;  1984.    Abstract. 


Addition  of  either  tannic  acid  or  condensed  tannin  to 
irtificial  diets  fed  to  gypsy  moth  resulted  in  up  to  50 
)ercent  reduction  in  growth  rate.   Tannin  levels  from 
1,1  to  1  percent  dry  weight  were  increasingly  active. 
Tannin  levels  from  1  to  10  percent,  a  range  frequently 
ound  in  host  leaves,  did  not  differ  in  activity.    Reduc- 
ion  in  diet  consumption,  growth  rate,  or  nitrogen  utili- 
ation  efficiency  did  not  occur  until  after  5  days  of 
!ontinuous  feeding  on  tannin  diets.   These  results  do  not 
ndicate  that  tannin  was  adversely  affecting  food  diges- 
ion,  but  are  suggestive  of  an  effect  such  as  interfer- 
ince  with  absorption  of  trace  minerals  or  vitamins. 
iffect  of  tannins  on  gypsy  moth  proteolytic  enzymes  is 
ilso  being  examined.   These  results  raise  questions 
ibout  the  appropriateness  of  currently  used  astringency 
ests  to  estimate  the  biological  activity  of  tannins  to 
laterpillars. 

VIontgomery,  Michael  E.   Review  of:   Variable  plants 
and  herbivores  in  natural  and  managed  systems; 
Denno,  Robert  F.;  McClure,  Mark  S.,  eds.    Bulletin 
of  the   Entomological  Society  of  America.    30(4): 
60-61;  1984, 

Montgomery,  Michael  E.;  Czapowskyj,  M.  Nitrogen  as 
an  indicator  of  foliage  quality  to  the  spruce  bud- 
worm.   In:    Abstracts,  Spruce  budworms  research 
symposium;  1983  September  16-20;  Bangor,  ME. 
Washington,  DC:    U.S.    Department  of  Agriculture, 
Forest  Service,  Canada-United  States  Spruce  Bud- 
worms  Program;  1984:    26.    Abstract, 
t  has  been  hypothesized  that  population  fluctuations  of 
'ollage-  eating  insects  are  a  result  of  changes  in  food 
iupply.   The  level  of  nitrogen  and  chemicals  in  foliage 
nfluencing  nitrogen  utilization  are  often  cited  as  fac- 
tors that  determine  the  nutritional  quality  of  foliage, 
{spruce  budworm  outbreaks  have  been  associated  with 
fiost  species,  host  maturity,  site  condition,  and  weath- 
r-induced  tree  stress. 


[More,  Thomas  A.   Hunting:   A  theoretical  explanation 
with  management  implications.    Wildlife  Society 
Bulletin.    12:    338-344;  1984. 
Discusses  a  mathematically  based  theory  of  hunting 
pehavior  that  integrates  concepts  from  the  multiple- 
satisfactions  theory  of  hunting  with  concepts  from  the 
■theory  of  achievement  motivation  and  expectancy- 
ivalue  theory.   The  theories  are  used  to  explain  how 
Individual  hunters  differ,  how  their  attitudes  can 
[Change  with  time,  and  how  they  select  a  hunting  site. 
The  analysis  is  extended  to  other  sources  of  satisfaction 
such  as  esthetics  and  companionship. 

More,  Thomas  A.   Municipal  forest  management:   A 
Massachusetts  survey.    Journal   of  Forestry.   82(7): 
117-119;  1984. 
In  New  England,  municipalities  control  substantial 
amounts  of  forest  land  that  could  benefit  from  manage- 
jment,    A  survey  of  municipalities  in  Massachusetts 
'estimated  that  they  administer  some  288,000  acres. 
JMany  municipal  officials  are  interested  in  placing  their 
land  under  forest  management,  but  are  not  sure  how  to 
iobtain  forestry  information.   Urban  and  community 
iforestry  programs  operated  by  the  states  can  provide  a 
valuable  service  to  communities,  helping  municipal 
officials  understand  and  evaluate  forest-management 
options. 


Morin,  Michael  J.;  Demeritt,  Maurice  E.,  Jr.   A  nursery 
guide  for  propagating  poplars.    NE-INF  -56-84. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest   Service,  Northeastern  Forest  Experiment 
Station;  1984.    19  p. 
The  guide  presents  basic  techniques  for  nursery  propa- 
gation of  unrooted  and  rooted  poplar  cuttings. 

Norris,  Logan  A.;  Montgomery,  M.  L.;  Loper,  B.    R. 
Movement  and  persistence  of  2,4,5-trichloropheno- 
xyacetic  acid  in  a  forest  watershed  in  the  eastern 
United  States.    Environmental  Toxicology  and 
Chemistry.    3:    537-549;  1984. 
Approximately  98  percent  of  a  22-ha  watershed  in  West 
Virginia  was  sprayed  with  2.24  kg/ha  of  2,4,5-trichloro- 
phenoxyacetic  acid  (2,4,5-T)  in  August  1975.    Herbicide 
residues  in  four  species  of  vegetation,  forest  floor  soil, 
and  stream  water  were  monitored  for  2  years  and  found 
to  be  substantially  below  levels  likely  to  cause  any 
adverse  effects  in  animals. 

O'Brien,  James  T.  Historical  and  current  Scleroderris 
situations  in  the  United  States.     In:  Manion,  Paul 
D.,  ed.   Scleroderris  canker  of  conifers:  Proceedings 
of  a  symposium;  1983  June  21-24;  Syracuse,  NY. 
Netherlands:  Martinus  Nijhoff/Dr.  W.  Junk;  1984: 
26-31. 
Scleroderris  canker  was  first  noticed  in  North  America 
in  the  Upper  Peninsula  of  Michigan  in  1951.    When  the 
causal  organism,  Gremmeniella  abietina  (North  Ameri- 
can race),  was  identified  in  1964,  the  disease  was  al- 
ready widespread  there  and  in  northern  Wisconsin,  and 
in  1969  it  was  discovered  in  Minnesota.  Most  infection 
was  traced  to  a  nursery  in  Michigan,  and  spread 
declined  once  nursery  infection  was  arrested.   In  1959, 
the  disease,  later  attributed  to  the  European  race,  was 
discovered  in  New  York,  where  it  now  occupies  16,300 
km^;  it  has  also  been  found  in  Vermont,  New 
Hampshire,  and  Maine.    Quarantines  apparently  prevent 
artificial  spread,  but  natural  spread  will  continue. 

ODell,  Thomas  M.;  Bell,  Robert  A.;  Mastro,  Victor  C; 
Tanner,  John  A.;  Kennedy,  Leonard  F.   Production 
of  the  gypsy  moth,  Lymantria  dispar,  for  research 
and  biological  control.   In:    Advances  and  challenges 
in  insect  rearing.    Washington,  DC:    U.S.    Depart- 
ment of  Agriculture,  Agricultural  Research  Service; 
1984:    156-166. 
The  first  attempt  to  rear  the  gypsy  moth  in  the  labora- 
tory in  the  United  States  occurred  in  1868  and  resulted 
in  its  escape  and  establishment  in  Medford,  Massa- 
chusetts.  This  notorious  European  forest  pest  was 
brought  to  the  United  States  from  France  by  Professor 
Leopold  Trouvelot,  an  astronomer  and  naturalist  who 
was  trying  to  breed  a  new  silkworm.     His  experiment 
led  to  the  creation  of  a  pest-control  industry  that  has 
flourished  since  the  first  major  outbreak  in  1889. 

ODell,  Thomas  M.;  Godwin,  Paul  A.   Host  selection  by 
Blepharipa  pratensis  (Meigen),  a  tachinid  parasite  of 
the  gypsy  moth,  Lymantria  dispar  L.   Journal  of 
Chemical  Ecology.    10(2):  311-320;  1984. 
The  host  selection  process  of  Blepharipa  pratensis 
(Meigen),  a  tachinid  parasite  of  the  gypsy  moth,  was 
investigated.   Once  in  the  host's  habitat,  and  following 
contact  with  a  recently  damaged  leaf  edge  (cut,  torn. 
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eaten),  the  fly  orients  perpendicular  to  the  edge  and 
moves  back  and  forth  with  the  front  tarsi  grasping  the 
damaged  edge.   Oviposturing  (oviposition  intention)  may 
occur.    Leaf  exudates  appear  to  arrest  the  fly  on  the 
leaf  and  increase  tarsal  examination  (searching).   If  an 
edge  of  a  gypsy  moth-eaten  leaf  is  contacted,  oviposi- 
tion usually  occurs.    A  host  selection  sequence  is  sug- 
gested and  discussed. 

Ostrofsky,  W.  D.;  Shortle,  W.  C;  Blanchard,  R.    O. 
Bark  phenolics  of  American  beech  (Fagus 
grandifolia)  in  relation  to  the  beech  bark  disease. 

European  Journal  of  Forest  Pathology.  14:    52-59; 

1984. 
The  amount  of  total  extractable  phenols  was  deter- 
mined for  bark  sections  obtained  from  behind  cankers 
naturally  induced  by  Nectria  coccinea  var.    faginata 
and  from  behind  mechanically  inflicted  wounds  on 
stems  of  American  beech.    Healthy  bark  from  suscepti- 
ble trees  was  found  to  contain  a  similar  level  of  phenol- 
ics as  bark  from  trees  determined  to  be  resistant  to  the 
beech  bark  disease.   Six  months  after  wounding,  wound- 
altered  bark  from  susceptible  trees  was  found  to  be 
lower  in  phenols  than  wound-altered  bark  from  resistant 
trees.   Inoculation  of  wounds  with  N^.  coccinea  var. 
faginata  resulted  in  decreased  phenolic  levels  in  bark 
sections  nearest  the  wound  surface,  and  increased  phen- 
olic levels  in  sections  nearest  the  vascular  cambium, 
several  mm  distant.    Phenolic  levels  in  injured  or  infec- 
ted bark  appear  to  follow  similar  patterns  as  those 
resulting  from  injury  or  infection  of  xylem  tissues. 

Palmer,  James  F.   Ne^hborhoods  as  stands  in  the  urban 

forest.    Urban  Ecology  8(4):    229-241;  1984. 
This  paper  reports  the  results  of  a  study  investigating 
the  neighborhood  stand  concept  for  describing  the  vari- 
ation in  the  character  and  perceptions  of  the  urban 
forest  in  three  neighborhoods  identified  by  22  communi- 
ty service  workers  in  Syracuse,  New  York.    We  inter- 
viewed 261  people  in  these  neighborhoods.    Neighbor- 
hoods are  investigated  for  patterns  with  respect  to:  (1) 
household  demographics;  (2)  evaluations  of  city-wide 
issues;  (3)  perceived  neighborhood  characteristics;  (4) 
desired  house  and  yard  qualities;  and  (5)  the  physical 
condition  of  structures  and  vegetation.   Several  neigh- 
borhood-related patterns  are  found  to  exist.   In  particu- 
lar, the  perception  of  neighborhood  quality  is  more 
related  to  neighborhood  location  than  respondent  char- 
acteristics and  most  related  to  the  physical  condition  of 
the  immediate  surrounding  environment. 

Patric,  James  11.;  Evans,  James  O.;  Helvey,  J.  David. 
Summary  of  sediment  yield  data  from  forested  land 
in  the  United  States.   Journal  of  Forestry.   82(2): 
101-104;  1984. 
Statistical  analyses  were  made  on  812  forest  soil  ero- 
sion measurements  and  estimates  of  sediment  yield  in 
forest  streams.    More  than  100  of  those  reports  showed 
that  streams  draining  forested  land  along  the  Pacific 
Coast  yield  far  more  sediment  per  unit  area  of  water- 
shed than  do  streams  of  forested  regions  elsewhere  in 
the  nation.   The  nationwide  results  are  consistent  with 
regional  compilations.    A  long-term  average  of  not 
more  than  0.25  ton  per  acre  per  year  in  streams  of  the 
eastern  and  western  United  States  can  provide  a  first 
approximation  of  sediment  yield  from  predominantly 
forested  land. 


Peacock,  John  W.;  Wright,  Susan  L.;  Ford,  Robert  D. 
Elm  volatiles  increase  attraction  of  Scolytus  multi 


triatus  (Coleoptera:  Scolytidae)  to  multilure.  Envip 
onmental  Entomology.  13(2):  394-398;  1984. 
Traps  baited  with  multilure  and  bolts  of  healthy  Ameri-l 
can  elm  captured  significantly  more  beetles  than  traps >j 
baited  only  with  multilure.  The  elm  bolt-multilure 
combination  was  2  to  3  times  as  attractive  as  multilurert 
and  4  to  18  times  as  attractive  as  elm  bolts  alone.  Then 
increased  attraction  from  the  presence  of  healthy  elm  i 
tissue  suggests  that  additional  host  volatiles,  other  tham 
those  formulated  in  multilure,  contribute  to  the  aggre-- 
gation  of  beetles  on  host  trees. 

Peters,  Penn  A.  Steep  slope  clearcut  harvesting  with 

cable  yarders.   In:    1984  Proceedings,  Harvesting  theh 

South's  small  trees;  1983  April  18-20;  Biloxi,  MS. 

Madison,  WI:   Forest  Products  Research  Society; 

1984:  69-78. 
Presents  a  procedure  to  estimate  the  yarding  produc- 
tion and  cost  of  cable  yarders  harvesting  clearcuts  on 
steep  slopes.  A  mathematical  equation  for  the  produc-cl 
tion  that  can  be  obtained  by  the  cable  yarder  is  derived-c] 
The  procedure  is  applied  to  a  typical  cable  yarder  oper 
ating  in  the  eastern  United  States.  The  effect  of  har- 
vest unit  geometry  and  volume  per  acre  on  production 
and  cost  is  discussed. 


Podgwaite,  J.  D.  The  status  of  nucleopolyhedrosis  virus  ji 
in  gypsy  moth  management.   In:    Miller,  A.  R.,  ed.       i 
National  gypsy  moth  review:    Proceedings  of  a  sym- 
posium; 1984  November  26-29;  Charleston,  WV. 
Charleston,  WV:    West  Virginia  Department  of  Agri- 
culture Plant  Pest  Control  Division;  1984:    92-93. 


Podgwaite,  John  D.;  Rush,  Peter;  Hall,  David;  Walton, 
Gerald  S.   Efficacy  of  the  Neodiprion  sertifer  (Hy- 
menoptera:   Diprionidae)  nucleopolyhedrosis  virus 
(Baculovirus  product,  Neochek-S.   Journal  of  Eco- 
nomic Entomology.    77:  525-528;  1984. 
Neodiprion-sertifer  (Geoffroy)  larval  populations  were  1 
treated  with  high  and  low  doses  of  a  nucleopolyhedrosis 
virus  (NPV)  product,  Neochek-S.    Larval  population 
reduction  due  to  Neochek-S  was  well  over  90  percent  in 
all  sprayed  plots  28  days  after  application,  whereas 
overall  protection  of  Pinus  resinosa  (Ait.)  foliage  was 
94.0  +_  1.6  percent.   The  difference  between  doses  was 
insignificant  with  respect  to  population  reduction  or 
foliage  protection.    A  dose  rate  of  2.5  x  109  polyhedral 
inclusion  bodies  of  N_.  sertifer  NPV/ha,  by  ground  ap- 
plication, provided  acceptable  control  in  a  plantation 
infested  with  moderate  to  dense  populations  of  the 
insect. 
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Powell,  Douglas  S.    Yankee  ingenuity  and  the  hardwood 

resource.    Northern  Logger.    32(10):    34-35,  54,  56- 

59;  1984. 
The  hardwood  timber  resource  of  New  England  has  been 
largely  overlooked  by  the  nation  and  the  region  itself. 
The  size  and  quality  of  the  timber  may  not  be  high,  but 
the  quantity  and  potential  for  more  is  overwhelming. 
Forest  industry  is  important  in  certain  localities,  but  it 
has  not  reached  its  full  potential.    Utilization  is  on  the 
rise,  and  New  England  is  pioneering  new  opportunities 
for  efficient  and  profitable  use  of  this  renewable  re- 
source.   Research  is  continuing  along  several  fronts. 
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le  outlook  for  this  resource  and  this  region  looks 
ight. 

)well,  Douglas  S.;  Dickson,  David  R.   Forest  statistics 
for  Maine:    1971  and  1982.    Resour.    Bull.    NE-81. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1984.    194  p. 

statistical  report  on  the  third  forest  survey  of  Maine 
982)  as  well  as  reprocessed  data  from  the  second 
rvey  (1971).    Results  of  the  surveys  are  displayed  in 
19  tables  containing  estimates  of  forest  and  timber- 
nd  area,  numbers  of  trees,  timber  volume,  tree  bio- 
lass,  timber  products  output,  and  components  of  aver- 
se annual  net  change  in  growing-stock  volume  for  the 
Iriod  between  surveys.   These  estimates  were  devel- 
ied  by  several  classifications  including  forest  type, 
imership,  species,  size,  and  quality.    Data  are  pre- 
Inted  at  three  levels:   state,  geographic  sampling  unit, 
d  county. 

idemacher.  P.;  Bauch,  J.;  Shigo,  A.  L,   Characteris- 
tics of  xylem  formed  after  wounding  in  Acer,  Betu- 
la,  and  Fagus.   lAWA  Bulletin.    5(2):    141-151;  1984. 
laracteristics  of  xylem  formed  after  wounding  were 
iter  mined  for  Acer  saccharum,  Betula  alleghaniensis, 
d  Fagus  grandifolia.   There  was  a  basic  pattern  of 
langes  in  xylem  formed  after  wounding  in  all  trees 
udied.   The  xylem  formed  after  wounding  contained 
ore  ray  and  axial  parenchyma  and  less  fibers  and  ves- 
Is  than  xylem  present  at  the  time  of  wounding.   The 
ial  tissues  were  disoriented.   The  vessels  were  small- 
in  length  and  diameter  than  normal  vessels  and  the 
jjers  were  shorter.   In  some  trees,  normal  xylem  did 
ft  begin  to  form  until  2  years  after  wounding.   Some 
[dividual  trees  within  each  species  compartmentalized 
Iscolored  wood  effectively  to  small  columns  while 

tier  trees  had  large  columns. 
St,  Everette  D.   How  to  recognize  and  assess  surface 
I  defect  indicators  of  logs  and  trees.   In:    Corcoran, 
Thomas  J.;  Fosbroke,  David  E.,  eds.    Changing  mar- 
kets—changing forestry:    Abstracts  of  proceedings; 
1984  March  7-9;  Worcester,  MA.   SAF  Publ.  No.  84- 
04.   Bethesda,  MD:   Society  of  American  Foresters; 
1984:  13.    Abstract. 

mington,  Susan  B.;  Sendak,  Paul  E.    Massachusetts 
timber  economy:    A  review  of  the  statistics. 

Boston,  MA:    Massachusetts  Department  of  Environ- 
mental Management,  Division  of  Forests  and  Parks; 
1984.    28  p. 
immarizes  current  information  available  on  the  for- 
ts of  Massachusetts  and  the  State's  timber-based 
dustries. 

bmington,  Susan  B.;  Sendak,  Paul  E.   New  Hampshire's 
timber  economy:    A  review   of  the  statistics. 

Durham,  NH:    University  of  New  Hampshire,  New 
I  Hampshire  Cooperative  Extension  Service;  1984.  28 

p. 

pre  than  87  percent  of  the  land  area  of  New  Ilamp- 
■jire  is  forested.   It  is  second  only  to  Maine  as  the  most 
iavily  forested  state.   The  forest  provides   a  base  for 
any  of  New  Hampshire's  timber-based  industries  and 
ose  that  depend  on  tourism.   The  first  section  pre- 


sents information  on  the  timber  resource  and  the  tim- 
ber-based industries;  the  second,  measures  the  econo- 
mic significance  of  timber,  especially  in  relation  to  the 
other  industries  in  New  Hampshire. 

Remington,  Susan  B.;  Sendak,  Paul  E.   New  York  State's 
timber  economy:    A  review  of  the  statistics. 

Albany,  NY:    New  York  State  Department  of  Envi- 
ronmental Conservation,  Division  of  Lands  and  For- 
ests, Bureau  of  Forest  Marketing  and  Economic 
Development;  1984.   30  p. 

Remington,  Susan  B.;  Sendak,  Paul  E.   Potential  effects 
of  the  fuelwood  market  on  wood-using  industries  in 
northern  New  England  and  New  York.    Res.  Note 
NE-323.   Broomall,  PA:    U.S.  Department  of  Agri- 
culture, Forest  Service,  Northeastern  Forest  Experi- 
ment Station;  1984.    4  p. 
The  increased  use  of  fuelwood  in  northern  New  England 
and  New  York  has  raised  concern  about  future  supplies 
of  manufactured  wood  products.  Direct  effects  were 
measured  by  estimating  the  competitive  advantages  of 
the  kraft  pulp,  waferboard,  and  oriented  strand  board 
industries  in  purchasing  wood.   Increased  stumpage 
prices  in  the  region  would  have  the  greatest  impact  on 
the  reconstituted  board  industries. 

Rexrode,  C.  O.;  Baumgras,  J.  E.   Distribution  of  gum 
spots  by  causal  agent  in  black  cherry  and  effects  on 
log  and  tree  quality.     Southern  Journal  of  Applied 
Forestry.    8(1):  22-28;  1984. 
Gum  spots  were  studied  in  116  black  cherry  trees  in 
West  Virginia.   Bark  beetles  are  the  major  cause  of  gum 
spots  in  both  black  cherry  poletimber  and  sawtimber 
trees.    Approximately  90  percent  of  all  gum  spots  in  the 
bole  sections  are  caused  by  bark  beetles.    Cambium 
miners  cause  few  gum  spots  in  the  lower  6  m  of  the 
trees  and  virtually  none  in  the  quality  zone.   Bark  bee- 
tle-caused gum  spots  are  grade  defects  in  both  veneer 
and  factory  grade  sawlogs.    Cambium  miner-caused 
gum  spots  cause  little  degrade  in  veneer  logs  and  none 
in  factory  grade  1  and  2  sawlogs. 

Reynolds,  Hugh  W.    System  6:   Rough-mill  operating 
manual.    Res.  Pap.  NE-542.    Broomall,  PA:  U.S. 
Department  of  Agriculture,  Forest  Service,  North- 
eastern Forest  Experiment  Station;  1984.    27   p. 

Includes  operating  instructions  for  the  System  6  rough 

mill.   Techniques  are  shown  for  making  standard-size 

blanks,  in  all  lengths,  for  each  of  13  blank 

quality/width/thickness  combinations. 

Reynolds,  Hugh  W.   Using  West  Virginia's  lower  grade 
hardwood  resource.   In:  Dempsey,  Gilbert  P.;  Price, 
Karen  S.,  eds.    Governor's  conference  on  West 
Virginia's  forest  industry.    Workshop  Proceedings; 
1983  November  7-8;  Charleston,  WV.    Charleston, 
WV:    Governor's  Office  of  Economic  and  Community 
Development,  and  West  Virginia  Forests,  Inc.;  1984: 
118-112. 

Reynolds,  Hugh  W.;  Hansen,  Bruce  G.     A  sample  plant 
design  for  System  6.    Gen.  Tech.  Rep.    NE-87. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1984.   8  p. 
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A  plant  to  make  standard  blanks  from  cants  by  System 
6  can  be  assembled  from  off-the-shelf  equipment  with 
few  modifications.    From  the  production  rates  and  man- 
power requirements  of  each  piece  of  equipment,  we 
designed  a  typical  plant  and  determined  by  economic 
analysis  that  it  could  return  21  percent  on  an  invest- 
ment of  $2  million  by  making  blanks  for  sale  from  pur- 
chased cants. 

Rice,  William  W.;  Gatchell,  Charles  J.    Kiln  drying 
procedures  for  northern  red  oak.   In:    Proceedings, 
Western  dry  kiln  clubs;  1983  May  4-6;  Corvallis,  OR. 
Corvallis,  OR:  Oregon  State  University;  1984:   SO- 
BS. 

Robison,  D.  J.;  Czapowskyj,  M.  M.;  Abrahamson,  L.  P.; 
White,  E.  H.  Spruce  budworm  characteristics  and 
foliar  nutrient— Site  relationships  in  black  spruce. 

In:  Abstracts,  Spruce  budworms  research  symposi- 
um; 1983   September  16-20;  Bangor,  ME.    Washing- 
ton, DC:    U.S.  Department  of  Agriculture,  Forest 
Service,  Canada-United  States  Spruce  Budworms 
Program;  1984:    23.    Abstract. 
Relationships  between  spruce  budworm  characteristics 
and  site  influences  including  foliar  organic  and  inorgan- 
ic nutrient  levels,  soils,  and  silvicultural  treatments 
were  investigated  in  a  young  (ca.  25  years)  black  spruce 
stand  in  northern  Maine.   The  influence  of  foliar  N,  P, 
K,  Cas,  Mg,  phenols,  flavenoids,  and  sugars;  soil  N,  P, 
K,  Ca,  and  Mg;  and  silvicultural  treatments  of  fertiliza- 
tion, drainage,  thinning,  and  slash  removal  on  budworm 
population,  pupal  size,  and  sex  ratio  were  statistically 
analyzed  from  a  replicated  field  experiment.   Foliar, 
soil,  and  budworm  data  are  presented. 

Rothwell,  Frederick  M.;  Victor,  Barbara  J.   A  new  spe- 
cies of  Endogonaceae:     Glomus  botryoides.    Myco- 
taxon.    20(1):    163-167;  1984. 
Glomus  botryoides,  a  new  species  of  the  Endogonaceae, 
was  observed  in  wet-sieved  stomach  contents  of  two 
small  mammalian  mycophagists  that  were  trapped  in  a 
wildlife  management  area  in  which  oak  was  the  pre- 
dominant plant  cover.   Chlamydospores  of  the  new 
species  have  a  distinct  toughened  surface  and  a  separa- 
ble outer  wall,  and  often  form  in  tight,  grape-like  clus- 
ters from  bulbous  endings  of  hyphae. 

Rowntree,  Rowan  A.   Ecology  of  the  urban  forest  - 
introduction  to  part  I,    Urban  Ecology.    8:    1-11; 
1984. 
This  first  of  two  special  issues  on  urban  forest  ecology 
offers  new  empirical  work  describing  forest  structure 
and  composition.   Four  avenues  of  inquiry  are  pursued 
in  this  introductory  paper  with  the  purpose  of  setting 
the  contributions  of  the  special  issue  in  context  of  the 
existing  literature.   First,  in  temperate  regions  of  the 
world,  it  is  likely  60  to  80  percent  of  a  city's  area  sup- 
ports enough  trees  to  meet  conventional  definitions  of 
"forest."  Second,  the  geographical  distribution  of  cano- 
py cover  is  understood  best  as  dependent  upon  the  his- 
torical development  of  the  city  and  its  division  into 
land-use  sectors.   Third,  physiognomy  is  poorly  under- 
stood and  varies  widely  depending  on  the  amount  and 
kind  of  human  intervention  in  the  colonization  and  re- 
generation processes.   Fourth,  dominance  and  diversity 
are  likely  to  be  hotly  debated  questions  of  urban  forest 


structure  because  of  lack  of  agreement  as  to  what  con- 
stitutes a  "good"  composition.   Finally,  a  typology  of 
urban  forest  structure  is  needed  to  be  followed  by  his- 
torical explanations  of  how  biology  and  human  agency 
combine  to  bring  about  these  structures. 

Rowntree,  Rowan  A.   Forest  canopy  cover  and  land  use 
in  four  eastern  United  States  cities.    Urban  Ecology, 
8(1/2):    55-67;  1984. 
Four  cities  in  the  Eastern  United  States  were  divided 
into  10  land-use  classes  and  measured  for  canopy  cover 
with  black-and-white,  monoscopic  aerial  photographs. 
Mean  citywide  canopy  cover  is  24  to  37  percent,  with  a 
range  of  5  to  60  percent  for  the  mean  canopy  coverage 
of  10  land  uses.    Available  space  for  growing  trees  is  55 
to  66  percent  of  the  sample  cities'  area;  the  percentage 
of  that  space  filled  with  canopy  is  37  to  57  percent. 
The  dominant  land-use  class,  one-  and  two-family  resi- 
dential covering  an  average  of  46  percent  of  the  cities' 
area,  shows  little  variation  in  both  canopy  cover  and 
canopy  stocking  within  the  sample  and,  where  available 
growing  space  increases,  so  does  canopy  stocking.  Va- 
cant land  is  second  in  areal  coverage  (14  percent  of 
cities'  area),  and  varies  only  moderately  in  canopy  cov- 
er and  stocking  when  the  values  in  this  class  are  divided 
into  abandoned  and  undeveloped  land.    Regularities  in 
the  spatial  distribution  of  canopy,  among  the  sample 
cities,  occur  as  a  result  of  the  location  and  extent  of 
land  use. 

Sarles,  Ray;  Reid,  Stuart.  Tannery  solves  air  pollution 

problems.    Northern  Logger.  32(11):   6-7;  1984. 
Locally  abundant  wood  residues,  more  economical  than 
coal,  are  used  to  produce  high-pressure  steam  for  gen- 
erating power  and  processing  hides  and  leather  in  a 
modern  wood-burning  plant  of  60,000  Ib/h  capacity. 
Stack  emissions  meet  or  exceed  West  Virginia  air-pollu- 
tion standards,  and  fuel  cost  savings  and  boiler  perfor- 
mance surpass  management's  expectations. 

Sarles,  Raymond  L.;  Wartluft,  Jeffrey  L.;  Whitenack, 
Kenneth  R.   Chain-saw  felling  in  hardwood  thin- 
nings.  In:    Harvesting  the  South's  small  trees:   FPRS 
conference;  1983  April  18-20;  Biloxi,  MS.    Madison, 
WI:   Forest  Products  Research  Society;  1984:   141  p. 
Production  and  efficiency  rates  were  computed  from 
time  study  and  stem  measurement  data  from  four  hard- 
wood thinning  operations  in  the  central  Appalachians. 
Felled  trees  averaged  9  to  10  inches  in  d.b.h.  and  38  to 
45  feet  in  merchantable  length.   Hourly  production 
rates  were  determined  from  a  regression  equation  ex- 
pressing productive  felling  time  as  a  function  of  mer- 
chantable volume  and  distance  between  successively 
felled  trees.   The  average  production  rate  for  the  com- 
bined operations  was  2.4  cords  per  hour  at  an  average 
felling  efficiency  of  49  percent.   Efficiency  was  in- 
versely related  to  delay  time.   Causes  of  delay— the 
largest  time  block  in  each  felling  cycle—were  analyzed. 
Specialized  training  in  thinning  methods  and  techniques 
was  recommended  to  increase  worker  efficiency  and 
productivity. 

Sarles,  Raymond  L.;  Whitenack,  Kenneth  R.   Costs  of 
logging  thinnings  and  a  clearcutting  in  Appalachia 
using  a  truck-mounted  crane.    Res.  Pap.  NE-545. 
Broomall,  PA:    U.S.  Department  of  Agriculture, 
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))rest  Service,  Northeastern  Forest  Experiment 

Sation;  1984.    9  p. 

repigates  the  effects  of  thinning  and  clearcutting  on 
J  ost  of  logging  using  a  truck-mounted  crane  for 
[•qig  and  chain  saws  for  felling.    Work  measurement 
id:s  of  the  harvesting  operations  were  conducted  on 
■e  4-acre  blocks  of  timber  marked  for  thinning  and 
al-acre  clearcut.  Worker  efficiency  and  productivi- 
wre  higher  for  thinning  than  for  clearcutting.    Rea- 
isior  the  difference  are  discussed.   Comparisons  of 
;glig  costs  among  the  four  cuttings  showed  that  the 
5tif  wood  delivered  to  roadside  was  less  for  logs 
Ti  /ed  from  the  thinned  blocks  than  from  the  clear- 
l.silvicultural  and  environmental  aspects  of  truck- 
mi  logging  are  discussed. 

(itfer,  Paul  W.;  Jingjun,  Yan;  Xilin,  Sun;  Wallner, 
I'illiam  E.;  Weseloh,  Ronald  M.   Natural  enemies  of 
te  gypsy  moth,  Lyman  trie  dispar  (L.)  (Lepidoptera: 
I  mantriidae)  in  China.   Scientia  Silvae  Sinicae. 
5(4):    435-440;  1984. 

2-ionth  survey  of  the  natural  enemies  of  the  gypsy 
itllin  Beijing  and  the  northeastern  People's  Republic 
Cjina  confirmed  the  presence  of  22  parasitic  spe- 
is!i  the  genera  Hexamermis,  Exorista,  Carcelia, 
psetigena,  Chetogena,  Blepharipa,  Elachertus,  Ana- 
tii,  Tyndarichus,  Rogas,  Meteorus,  Glyptapanteles, 
t«ia,  Apanteles,  Phobocampe,  Casinaria,  Hyposoter, 
moletis,  and  Ephialtes,  and  12  predatory  species  in 
arjus,  Harpactor,  Epidaus,  Picromerus,  Dimor- 
icius,  Pinthaeus,  Xylodrepa,  Carabus,  and  Calosoma. 
jcps  diversity  was  greatest  at  Menjiagang,  Heilong- 
rifProvince.   Populations  were  low  in  10  other  col- 
tih  sites.   Nuclearpolyhedrosis  virus  was  moderately 
irjant  while  the  fungus  Entomophthora  aulicae  was 
iniin  some  collected  larvae  and  was  evident  in  year- 
i  (jdavers. 

isfer,  Paul  W.;  Wallner,  William  E.;  Ticehurst, 
Firk.  Incidence  of  the  black-backed  larval  mutant 
c  Lyman tria  dispar  (L.)  (Lepidoptera:   Lym€mtri- 
lie)  in  Ukrainian  SSR.   The  Journal  of  Research  on 
t3  Lepidoptera.    23(1):    103-104;  1984. 

)t  Charles  T.   A  new  look  at  sampling  with  partial 
Dlacement.   Forest  Science.   30(1):    157-166;  1984, 
;iiators  for  use  with  sampling  with  partial  replace- 
n(SPR)  on  two  occasions  are  reviewed.   Estimation 
b«h  current  values  and  change  in  those  values  is 
islered.   Given  that  population  variances  and  covar- 
C'.  are  unknown,  estimators  are  presented  that  are 
srvements  over  those  suggested  in  the  literature, 
eample  of  the  use  of  the  estimators  is  provided. 

)t  Charles  T.   A  case  for  point  samples.   In:    Pro- 
cedings  of  the  forest  land  inventory  workshop, 
Feparing  for  the  21st  century;  1984  March  26-30; 
Lnver,  CO.    Washington,  DC:    USDA  Forest 
S'fvice,  Division  of  Timber  Management;  1984: 
22-257. 

insampling  is  a  method  of  locating  sample  plots  in  a 
n[ing  frame.  Point  sampling  as  defined  here  differs 
rrSitterlich  horizontal  point  sampling.  Point  sampl- 
i'compared  with  mapped  sampling,  and  advantages 
1  sadvantages  described.  Recommendations  are 
eifor  estimating  mapped  area  characteristics  using 
n  sampling  techniques. 
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Sendak,  P.  E.;  Morselli,  M.  F.   Reverse  osmosis  in  the 
production  of  maple  syrup.   Forest  Products  Journal. 
34(7/8):    57-61;  1984. 
Reverse  osmosis  (RO),  a  membrane  process  for  separat- 
ing water  from  a  solution,  was  evaluated  for  use  in  the 
production  of  maple  syrup.   The  process  had  lower  costs 
compared  to  all  thermal  evaporation  over  the  range  of 
annual  production  stuaied.   The  difference  in  cost  in- 
creased with  increasing  size  of  production  from  2,000 
taps  (15,000  gallons  of  sap)  to  20,000  taps  (150,000 
gallons).   The  syrup  made  from  RO  concentrate  was 
equal  in  color  and  flavor  to  syrup  made  conventionally. 
Synthetic-membrane  technology  offers  an  alternative 
to  thermal  separation  and  had  many  applications. 

Sheehan,  Katharine  A.   Development  of  forest-gypsy 

moth  models.   In:    Miller,  A.  R.,  ed.    National  gypsy 
moth  review:    Proceedings  of  a  symposium;  1984 
November  26-29;  Charleston,  WV.   Charleston,  WV: 
West  Virginia  Department  of  Agriculture  Plant  Pest 
Control  Division;  1984:    99-102. 
Development  of  forest-gypsy  moth  models  is  an  impor- 
tant part  of  the  mission  of  a  new  Northeastern  Forest 
Experiment  Station  Research  Work  Unit  titled  "Silvicul- 
tural  Options  for  the  Gypsy  Moth."  This  effort  focuses 
on  the  need  to  develop  a  decision-support  system  to 
assist  resource  managers  in  evaluating  management 
strategies  for  the  gypsy  moth.   Computer  models  that 
simulate  forest  growth  and  yield  (under  a  range  of  man- 
agement practices),  gypsy  moth  population  dynamics, 
and  forest-gypsy  moth  interactions  will  be  key  compon- 
ents of  such  a  system.   This  review  will  briefly  describe 
the  current  model  and  will  outline  future  plans  for  mod- 
el development. 

Shields,  K.  S.   An  association  between  microtubules  and 
nucleocapsids  in  nucleopolyhedrosis  virus-infected 
hemocytes  and  fat  body  in  the  gypsy  moth.   In: 

Bailey,  G.  W.,  ed.   Proceedings  of  the  42nd  annual 
meeting  of  the  Electron  Microscopy  Society  of 
America;  1984  August  13-17;  Detroit,  MI.   San  Fran- 
cisco, CA:   San  Francisco  Press,  Inc.;  1984:    222- 
223. 
An  unusual  relationship  was  observed  between  micro- 
tubules and  nucleocapsids  in  nucleopolyhedrosis  virus- 
infected  hemocytes  and  fat  body  cells  in  the  gypsy 
moth.   Nucleocapsids  were  parallel  to,  and  closely  asso- 
ciated with,  microtubules  in  both  the  cytoplasm  and  the 
nucleus.   These  findings  suggest  that  this  virus  might 
utilize  the  filament  system  of  the  host  cell  for  move- 
ment within  the  ceU. 

Shigo,  Alex  L.  Compartmentalization:   A  conceptual 
framework  for  understanding  how  trees  grow  and 
defend  themselves.   Annual  Review  of  Phytopathol- 
ogy.   22:  189-214;  1984. 

Describes  a  conceptual  framework  for  understanding 

how  trees  grow  and  how  they  and  other  perennial  plants 

defend  themselves. 

Shigo,  Alex  L.   Homeowner's  guide  for  beautiful,  safe, 
and  healthy  trees.   NE-INF-58-84.   Broomall,  PA: 
U.S.  Department  of  Agriculture,  Forest  Service, 
Northeastern  Forest  Experiment  Station;  1984.   8  p. 
The  topics  covered  are:   proper  planting,  wound  dress- 
ings, correct  pruning,  potential  hazards,  and  insects  and 
microorganisms. 


Shigo,  Alex  L.   How  to  assess  the  defect  status  of  a 
stand.    Northern  Journal  of  Applied  Forestry.    1(3): 
41-49;  1984. 
The  defect  status  of  trees  in  a  stand  is  a  major  factor 
affecting  the  value  of  trees.    Understanding  the  cluster 
effect  of  tree  defects  allows  rapid  assessment  of  the 
defect  status  of  trees  in  a  stand.   Some  common  tree 
defects  that  occur  in  clusters  are:   stem  stubs,  poorly 
closed  stubs,  canker  rots,  perennial  cankers,  basal 
cracks,  root  rots,  bird  pecks,  sugar  maple  borer  and 
ambrosia  beetle  injuries,  defects  in  sprouts,  and  wounds 
made  by  logging,  fire,  and  animals.   The  information  is 
illustrated  and  should  help  you  determine  the  quality  of 
the  wood  in  the  stand,  and  the  best  treatment  for  the 
stand. 

Shigo,  Alex  L.  The  right  treatments  for  troubled  trees. 

American  Forests.    90(2):  13-16;  1984. 
Many  myths  and  misconceptions  about  trees  and  treat- 
ments have  developed  over  the  centuries— such  as  the 
beliefs  that  wound  paints  stop  rot,  that  frost  starts  the 
long  deep  cracks  called  "frost  cracks,"  that  heartwood 
is  a  dead  tissue,  and  many  more.   Some  basic  informa- 
tion about  trees  and  treatments  may  help.   It  is  time  to 
go  back  to  the  basics  and  attack  tree  problems  from  the 
view  of  the  tree,  rather  than  from  the  view  of  the  prob- 
lem.   We  must  focus  not  on  what  makes  trees  sick,  but 
on  what  keeps  them  healthy. 

Shigo,  Alex  L.  Tree  decay  and  pruning.    Arboricultural 

Journal.    8(1):  1-12;  1984. 
Trees  respond  to  injuries  and  infections  by  setting 
boundaries  to  resist  the  spread  of  microorganisms.   The 
boundaries  also  resist  the  spread  of  microorganisms 
from  dying  branches  into  the  joining  stem.   Pruning  cuts 
should  not  be  made  behind  the  branch  bark  ridge.  Such 
cuts  remove  the  protective  boundaries,  allowing  micro- 
organisms to  spread  rapidly  into  the  stem.    When 
branches  are  pruned  properly,  there  is  no  need  for 
wound  dressings.    When  branches  are  pruned  improperly, 
no  amount  or  type  of  wound  dressing  will  help. 

Shigo,  Alex  L.  Tree  survival  after  injury  and  infection. 

In:    Proceedings,  8th  North  American  forest  biology 
workshop;  1984  July  30  -  August  1;  Logan,  UT. 
Logan,  UT:    Utah  State  University;  1984:    11-23. 
Trees  survive  after  injury  and  infection  so  long  as  they 
have  the  time,  energy   reserves,  and  genetic  capacity 
to  compartmentalize  injured  and  infected  tissues  rapid- 
ly and  effectively  to  small  volumes,  and  to  generate 
enough  new  tissues  in  new  spatial  positions  to  store 
enough  energy  to  maintain  the  tree.   Trees  have  many 
protection  features  and  a  defense  system.   The  defense 
system  is  centered  about  compartmentalization,  which 
is  a  boundary-setting  process  to  resist  spread  of 
pathogens.   Tree  pathogens  survive  so  long  as  they  can 
spread  fast  and  far  enough  to  gain  enough  space  and 
energy  to  reproduce.   Trees  and  pathogens  interact 
under  the  constant  pressure  of  the  ever-changing 
environment.    A  tree  is  reexamined  from  the  view  of  its 
boundary-setting  defense  system.    When  branch 
development  is  clarified,  proper  pruning  methods  be- 
come obvious.    When  boundary-setting  is  understood  to 
be  under  strong  genetic  control,  trees  resistant  to 
spread  of  decay  can  be  selected  for  our  forests.  When 
tree  decay  is  clarified,  the  major  cause  of  damage  to 
trees  worldwide  can   be  reduced. 


Shigo,  Alex  L.  Trees  and  discoloured  wood.   lAWA 

Bulletin.    5(2):    99;  1984. 
Discoloured  wood  is  wood  altered  by  injury  and  infec- 
tion.  The  wood  usually  is  a  colour  different  from  sound, 
normally  aging  wood—sapwood  or  heartwood.   The  cell 
contents  in  discoloured  wood  usually  are  altered  and 
cell  walls  may  be  coloured  but  not  digested;  there  is  no 
reduction  in  specific  gravity.    Discoloured  wood  maybe 
more  protective  or  less  protective  than  contiguous 
wood.   Discoloured  wood  is  wood  in  transition—a  long 
gradation  of  irreversible  changes  as  moisture  content, 
concentration  of  ions,  and  the  succession  of  many 
organisms  change  over  time.   Tree  and  wood-inhabiting 
organisms  interact  over  time  and  space  as  all  are 
affected  by  the  ever-changing  environment. 

Shigo,  Alex  L.  Trees  and  treatments:  Time  for  some 

adjustments.   Tuin  &  Landschap.    17:    13-15;  1984. 
Advancements  in  science  take  place  as  sound  old  in- 
formation is  connected  with  new  information.   The  new 
connections  lead  to  expansions  of  concepts.    And  from 
expanded  concepts  come  new  approaches  to  old  prob- 
lems.  This  is  the  normal  path  for  improvements  of  all 
treatments.   Trees  and  many  treatments  designed  to 
help  trees  are  reexamined  in  this  paper. 

Shigo,  Alex  L.    Wood  problems  start  in  the  living  tree. 

Forest  Notes.    Fall  (15):    20-22;  1984. 
Long  before  the  log  reaches  the  mill,  the  quality  of  the 
wood  is  set,  and  little  can  be  done  to  change  it.   Major 
attempts  to  utilize  low-quality  wood  more  effectively 
center  about  chipping,  grinding,  or  reducing  the  wood  to 
smaller  pieces,  and  then  putting  the  pieces  back  togeth- 
er to  make  some  usable  product.   The  steady  increase  in 
these  techniques  attests  to  the  increasing  amount  of 
low-quality  wood  that  must  be  used  by  industries.  In- 
deed, the  best  utilization  of  low-quality  material  is  an 
admirable  venture.   It  must  be  done.   But,  when  low- 
quality  trees  are  replaced  with  more  low-quality  trees, 
this  ceases  to  be  forestry. 

Shigo,  A.  L.;  van  der  Zwet,  T.   Patterns  of  barrier  zone 
formation  in  Pyrus  wood  tissues  infected  with  Er- 
winia  amylovora.   Phytopathology.  74(7):   851;  1984. 
Abstract  A491. 
Longitudinal  dissections  of  30  fire  blight  cankers  rep- 
resenting scores  1  to  9  on  the  USDA  fire  blight  scoring 
system  were  collected  from  100  6-year-old  pear  trees. 
Following  bark  removal  from  25  stems,  the  internal 
cankers  showed  that  patterns  of  blight-infected  wood 
followed  the  CODIT  model  for  compartmentalization  of 
decay  in  trees.    Most  cankers  were  associated  with 
branch  crotches.    When  infected  leader  stems  died,  the 
boundary  between  living  and  dead  tissues  farther  down 
on  the  stem  usually  occurred  above  a  healthy  lateral 
branch.   Further  spread  of  the  infection  below  a  healthy 
branch  was  limited  to  wood  connected  to  the  leader 
stem  and  not  to  the  healthy  branch. 

Shortle,  W.  C.  Biochemical  mechanisms  of  discoloura- 
tion, decay,  and  compartmentalization  of  decay  in 
trees.   lAWA  Bulletin.    5(2):    100-104;  1984. 
Lists,  in  chronological  order,  100  papers  by  Shigo, 
Shortle,  and  their  associates.   Thirteen  review  papers 
from  1965  to  1984  recognize  the  contributions  of  many 
scientists  and  attempt  to  expand  our  thinking  about  how 
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;r33  decay  and  how  trees  respond  to  limit  the  internal 
;p2ad  of  decay.   The  87  research  papers  cited,  pub- 
ised  from  1962  to  1983,  form  the  foundation  for  ongo- 
nresearch  into  biochemical  mechanisms  of  discolour- 
it>n,  decay,  and  compartmentalization  of  decay  in 
:r;s. 

Jrth,  H.  Clay.   Forest  management  guidelines  for 
controlling  wild  grapevines.     Res.  Pap.    NE-548. 
jBroomall,  PA:    U.S.  Department  of  Agriculture, 
iForest  Service,  Northeastern  Forest  Experiment 
Station;  1984.    15  p. 
jiipevines  are  becoming  a  major  problem  to  forest 
niiagers  in  the  Appalachians,  especially  when  clear- 
!U;.ing  is  done  on  highly  productive  hardwood  sites. 
Vltre  present,  grapevines  can  reduce  tree  quality  and 
;r  vth,   and  eventually  kill  the  tree.  Silvical  charac- 
estics  of  grapevines  are  discussed  as  background  for 
:r;)evine  control.   Forest  management  guidelines  are 
:ivn  for  controlling  growth  of  grapevines. 

loperman,  David  L.   Quality  response  of  even-aged  80- 
!^ear-old  white  oak  trees  after  thinning.    Res.   Pap. 
t^E-543.   Broomall,  PA:    U.S.  Department  of 
[Agriculture,  Forest  Service,  Northeastern  Forest 
Experiment  Station,  1984.   6  p. 
Itm  defects  were  studied  over  an  18-year  period  to 
leermine  the  effect  of  thinning  intensity  on  quality 
leplopment  of  80-year-old  white  oak  trees.  Seventy- 
if  white  oak  trees  from  a  thinning  study  in  Kentucky 
•les  analyzed  from  stereo  photographs  taken  in  1960 
n  1978.   Stem-related  defects  were  measured  on  the 
lU  8-foot  and  second  8-foot  sections  of  each  tree, 
'h  number  of  defects  per  square  foot  of  surface  area 
rKjeased  significantly  at  the  heaviest  thinning  level, 
'hidata  suggest  that  heavy  thinning  has  a  detrimental 
fljct  on  potential  stem  quality. 

aperman,  David  L.   Quality  response  of  29-year-old, 
■;ven-figed  central  hardwoods  after  thinning.    Res. 
^ap.  NE-546.   Broomall,  PA:    U.S.  Department  of 
Agriculture,  Forest  Service,  Northeastern  Forest 
■ixperiment  Station;  1984.   9  p. 
)e;:ribes  the  quality  response  of  a  29-year-old  upland 
aiiwood  stand  grown  for  6  years  under  different  levels 
f  Ssidual  stand  density.   Both  the  number  of  defects 
sBquare  foot  of  surface  area  and  the  number  of  epi- 
onic  branches  changed  under  different  stocking  lev- 
Is  The  results  suggest  that  the  effect  of  stocking  on 
ontial  stem  quality  of  certain  species  may  be  sub- 
tSjtial  even  after  a  few  years  of  treatment. 

trikland,  David  N.;  Sneckenberger,  John  E.;  Biller, 
Cleveland  J.   Loadings  in  a  cable  logging  system  in 
kppalachia.   In:   Proceedings,  1983  winter  meeting 
\merican  Society  of  Agricultural  Engineers;  1983 
becember  13-16;  Chicago,  IL.    Paper  No.  83-1628. 
't.  Joseph,  MI:    American  Society  of  Agricultural 
;ngineers;  1983.    11  p. 
le^ilts  obtained  from  a  mathematical  model  and  the 
iaing  in  a  medium-sized  European  yarder  are  pre- 
ersd.   These  results  are  used  to  discuss  strengths  of 
ehted  components.    Also,  moments  that  might  cause 
ip  ng  are  correlated  with  lateral  and  downhill  yarding 
ismces. 


Swift,  Bryan  L.;  Larson,  Joseph  S.;  DeGraaf,  Richard  M. 
Relationship  of  breeding  bird  density  and  diversity 
to  habitat  variables  in  forested  wetlands.     Wilson 
Bulletin,    96(1):    48-59;  1984. 
Breeding  bird  populations  were  studied  in  eight  decid- 
uous forested  wetlands  located  in  the  Connecticut  Val- 
ley region  of  Massachusetts.   Singing  male  birds  were 
counted  on  10  circular  0.25-ha  plots  in  each  study  area 
in  June  1978  and  1979.    A  total  of  46  species  was  ob- 
served, with  estimated  densities  varying  among  study 
areas  from  134  to  720  males  per  40  ha.    Avian  commun- 
ity parameters  (total  breeding  bird  density,  bird  species 
richness,  and  abundance  of  three  foraging  guilds)  were 
related  to  15  habitat  variables  by  multiple  regression 
and  simple  correlation. 

Tattar,  Terry  A.;  Shigo,  Alex  L.   Mower  wounds  kill 
trees.    Weeds  Trees  &  Turf.    23(4):    36,  41;  1984. 

Thompson,  Ralph  L.;  Vogel,  Willis  G.;  Taylor,  David  D. 
Vegetation  and  flora  of  a  coal  surface-mined  area 
in  Laurel  County,  Kentucky.  Castanea.   49:    111- 
126;    1984. 
A  descriptive  study  was  made  in  1981  and  1982  of  the 
vegetation  and  flora  on  an  18-year-old  surface-mined 
area  near  Lily  in  Laurel  County,  Kentucky.    More  than 
100  woody  and  herbaceous  taxa  were  planted  on  about 
25  percent  of  the  area  in  1965  and  1966.   Some  of  the 
planted  area  and  most  of  the  unplanted  area  subse- 
quently were  revegetated  by  natural  plant  succession. 
The  natural  plant  community  was  sampled  by  the  belt 
transect  and  quadrat  methods;  the  vascular  flora  was 
documented  by  field  reconnaissance;  and  planted  exper- 
imental plots  were  inventoried  for  surviving   species.    A 
Virginia  pine-mixed  hardwoods  community  was  the 
major  natural  vegetation  type.   The  vascular  flora  com- 
prised 350  taxa  from  84  families;  77  of  these  were  non- 
indigenous  taxa.   Thirty-seven  indigenous  and  41  nonin- 
digenous  species  have  persisted  from  the  original  exper- 
imental plantings. 

Tilghman,  Nancy  G.   Deer  densities  and  forest  regener- 
ation.  In:    Research  in  forest  productivity,  use,  and 
pest  control:    Proceedings  of  the  symposium;  1983 
September  16-17;  Burlington,  VT.    Gen.  Tech.  Rep. 
NE-90.  Broomall,  PA:    U.S.    Department  of  Agricul- 
ture, Forest  Service,  Northeastern  Forest  Experi- 
ment Station;  1984:   45-50. 
Preliminary  results  of  a  study  of  the  effects  of  five 
deer  densities  and  three  cutting  treatments  on  develop- 
ment of  tree  seedling  reproduction  on  the  Allegheny 
Plateau  of  northwestern  Pennsylvania  show  that  higher 
deer  densities  reduce  the  height  growth  made  by  seed- 
lings in  clearcut  and  thinned  stands.    Moreover,  there 
are  fewer  tree  seedling  species,  less  Rubus,  and  more 
fern  at  higher  deer  densities. 

Tilghman,  Nancy  G.   Deer  browse  and  forest  regenera- 
tion.   Pennsyvania  Forests.   74(3):   6-8;  1984. 

Preliminary  results  of  a  study  of  the  effects  of  five 
deer  densities  and  three  cutting  treatments  on  develop- 
ment of  tree  seedling  reproduction  on  the  Allegheny 
Plateau  of  northwestern  Pennsylvania  show  that  higher 
deer  densities  reduce  the  height  growth  made  by  seed- 
lings in  clearcut  and  thinned  stands.    Moreover,  there 
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are  fewer  tree  seedling  species,  less  Rubus,  and  more 
fern  at  higher  deer  densities. 

Tritton,  L.  M,;  Siccama,  T.  G.   Population  dynamics  of 
dead  trees  in  the  Northeast.   Bulletin  of  the  Ecolog- 
ical Society  of  America.   65(2):   249;  1984.   Poster 
Session. 

Tryon,  E.  H.;  Powell,  Douglas  S.   Root  characteristics 
of  advance  hardwood  reproduction.   Forest  Ecology 
and  Management.    8:    293-298;  1984. 
Advance  reproduction  is  important  in  naturally  regener- 
ating stands  of  hardwood   tree  species.    Well-estab- 
lished root  systems  are  considered  essential  in  assuring 
such  regeneration.   This  paper  reports  results  from  four 
studies  conducted  in  northern  West  Virginia  that  ob- 
tained data  on  the  ages  and  diameters  of  roots  of  nine 
hardwood  species.   Samples  were  taken  from  understory 
trees  with  maximum  diameters  below  the  root  collar  of 
5.08  cm.    We  found  that  ages  ranged  from  1  to  50  years 
and  averaged  12.6;  diameters  ranged  from  0.15  to  5.03 
cm  and  averaged  0.76  cm.   Indications  are  that  root 
systems  of  advance  reproduction  may  often  exceed  the 
50  years  of  age  documented. 

Tubbs,  Carl  H.  Silviculture.   In:    Wenger,  Karl  F.,  ed. 

Forestry  Handbook.   New  York,  NY:   John  Wiley  & 

Sons;  1984:    414-455. 
The  purpose  of  the  section  is  to  provide  a  basis  for  the 
development  of  prescriptions  for  silvicultural  proce- 
dures to  meet  multiple-use  goals.   General  explanations 
of  silvicultural  systems  and  procedures  are  followed  by 
specific  examples.    Descriptions  of  site  preparation 
include  a  listing  of  herbicides,  species  affected,  and 
method  of  application.   Tree  planting  techniques  are 
illustrated.   The  section  includes  a  brief  explanation  of 
financial  maturity. 

Tubbs,  Carl  H.;  Reid,  Bruce  D.   Logging  season  affects 
hardwood  reproduction.  Northern  Journal  of  Applied 
Forestry.    1(1):   5-7;  1984. 
The  Rochester  District  of  the  Green  Mountain  National 
Forest  has  kept  records  of  regeneration  following  clear- 
cut  and  shelterwood  harvesting  since  1969.   Harvesting 
was  in  winter  and  summer.  The  records  show  that  sea- 
son of  logging  did  not  affect  the  number  of  stands  with 
adequate  stocking  but  that  winter  logging  resulted  in 
somewhat  better  stocking  of  sugar  maple  and  yellow 
and  paper  birch.   Shelterwoods  were  better  stocked 
with  sugar  maple  than  clearcuts,  which  on  average  were 
better  stocked  with  the  birches.   The  year  of  cut 
seemed  to  have  the  greatest  influence  on  the  relative 
proportion  of  birches  and  sugar  maple  after  clearcut- 
ting. 

Valentine,  Harry  T.;  Houston,  David  R.   Identifying 
mixed-oak  stand  susceptibility  in  gypsy  moth  defoli- 
ation:   An  update.    Forest  Science.    30(1):    270-271- 
1984. 

Two  discriminant  functions  for  the  identification  of 
mixed-oak  stand  susceptibility  to  gypsy  moth  defolia- 
tion are  presented.   One  function  uses  variables  that 
reflect  gypsy  moth  habitat;  the  other  uses  only  standard 
inventory  variables. 


Valentine,  Harry  T.;  Tritton,  Louise  M.;  Furnival, 

George  M.  Subsampling  trees   for  biomass,  volumi; 
or  mineral  content.   Forest  Science.   30(3):   673-    , 
681; 1984. 
A  procedure  for  estimating  aboveground  biomass, 
woody  volume,  or  mineral  content  of  a  tree  uses  ran- 
domized branch  sampling  and  importance  sampling,  a 
technique  of  Monte  Carlo  integration.   Both  techniquii 
involve  sampling  with  selection  probabilities  proper-    j 
tional  to  estimated  size  and  produce  unbiased  estimats 
of  tree  components  and  their  variances.   The  results  c5 
a  field  test  of  the  procedure  for  the  estimation  of  freia 
weight  are  presented.  1 

Vodak,  Mark  C;  Wellman,  J.  Douglas.  Visual  impacts 
are  important  to  private  landowners  in  managing 
eastern  hardwoods.   National  Woodlands.  7(3):   10-  i 
12;  1984. 
Describes  a  study  designed  to  measure  esthetic  con-     ( 
sequences  of  any  management  practice  in  a  stand.   Ob  j 
jectives  of  the  study  were  to:   (1)  quantitatively  de- 
scribe general  landowner  preferences  for  approaches 
and  levels  of  hardwood  management  ranging  from 
clearcut  to  unmanaged  stands,  (2)  develop  statistical 
models  that  use  standard  forest  measurements  to  pre- 
dict landowner  preferences  for  the  visual  aspects  of  iYv 
site,  and  (3)  make  practical  management  recommenda-« 
tions  and  suggest  further  research  initiatives  based  onn 
these  analyses. 


Vogt,  Albert  R.;  Redett,  Robert  B.;  Foulger,  Albert  N.I.I  j,j, 
Barnard,  Joseph  E.  Ohio's  forests  are  growing.  Ohinij  0 
Woodlands.    21(4):   4-5,  9;  1984. 


Wallner,  William  E.   Gypsy  moth  ecology  and  manage 
ment  research.   In:    Miller,  A.    D.,  ed.   National 
gypsy  moth  review:   Proceedings  of  a  symposium; 
1984  November   26-29;  Charleston,  WV.   Charlestorj 
WV:    West  Virginia  Department  of  Agriculture  Plan 
Pest  Control  Division;  1984:   89-91. 
The  major  recent  emphasis  of  the  USDA  Forest  Serv- 
ice's Ecology  and  Management  research  unit  is  to  eluci- 
date the  concept  of  gypsy  moth  outbreak  foci.   Histori- 
cal evidence  and  recent  research  has  demonstrated  tha 
stands  susceptible  to  gypsy  moth  exist  but  their  rela- 
tionship to  areawide  outbreaks  is  not  known.   If  they 
serve  as  epicenters  from  which  outbreaks  emanate, 
control  can  be  initiated  prior  to  outbreaks  on  a  limited 
geographic  area.   This  would  change  current  control 
strategies  and  increase  the  options  for  management. 
At  the  very  least,  they  can  serve  as  predictors  for  pop- 
ulation upsurges  that  would  be  useful  for  land  man- 
agers, pest  control  personnel,  and  for  development  of 
Integrated  Pest  Management  systems. 

Wallner,  William  E.;  Carde,  Ring  T.;  Xu-Chonghua; 
Weseloh,  Ronald  M.;  Xilin,  Sun;  Jingjun,  Yan; 
Schaefer,  Paul  W.   Gypsy  moth  (Lymantria  dispar  L.) 
attraction  to  disparlure  enantiomers  and  the  olefin 
precursor  in  the  People's  Republic  of  China.   Journal 
of  Chemical  Ecology.    10(5):   753-757;  1984. 
Pheromone  traps  baited  with  disparlure,  cis-7,8-epoxy- 
2-methyl-octadecane,  captured  males  of  the  gypsy 
moth,  at  two  widely  separated  locations  in  the  People's 
Republic  of  China.   The  (+)  enantiomer  of  disparlure 
attracted  significantly  more  males  than  the  racemate; 
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addition  of  olefin  reduced  captures.   The  duration  of 
the  flight  period  was  longer  (8  weeks)  and  peaked  earli- 
er near  Beijing  than  farther  north  near  Dunhua  (5 
weeks). 

Walters,  Russell  S.   Black  cherry  provenances  for  plant- 
ing in  northwestern  Pennsylvania.    Res.  Pap.   NE- 
552.   Broomall,  PA:    U.S.    Department  of  Agricul- 
ture, Forest  Service,  Northeastern  Forest  Experi- 
ment Station;  1985.   6  p. 
After  14  years,  survival  of  8  of  25  planted  black  cherry 
sources  is  greater  than  70  percent,  and  there  are  no 
significant  differences  in  height.   These  sources  offer 
the  greater  potential  for  planting  in  northwestern  Penn- 
sylvania;  they  include  four  Pennsylvania  sources  plus 
one  each  from  Tennessee,  West  Virginia,  Ohio,  and 
Virginia.    Planted  trees  did  not  grow  better  than  nearby 
natural  seedlings. 

Walters,  Russell  S.;  Yawney,  Harry  W.  Treat  your  ma- 
ple trees  welL   New  England  Farmer.   8(3):   12-15; 
1984. 

Ward,  Richard  E.;  Leslie,  A.  Cameron;  Biller,  Cleveland 
J.;  Peters,  Penn  A.   Field  studies  €md  analysis  of  a 
feller-buncher  operation.   In:  Proceedings,  Mountain 
logging  symposium;  1984  June  5-7;  Morgantown,  WV. 
Morgantown,  WV:  West  Virginia  University;  1984: 
229-242. 
Describes  field  studies  and  the  subsequent  analysis  of 
production  data  of  a  Feller-Buncher  unit.   The  studies 
were  conducted  in  conjunction  with   the  harvesting  of 
two  different  hardwood  stands.   Time  standards  and 
cost  estimates  are  presented. 

Wargo,  Philip  M.   After  the  gypsy  moth:    What  you  can 
expect.   In:  Proceedings,  Tree  wardens,  arborists, 
and  utilities  conference;  1984  March  13-15;  Dan- 
vers,  MA.    Amherst,  MA:    Cooperative  Extension 
Service,  University  of   Massachusetts;  1984:    87-94. 
What  you  should  expect  after  the  gypsy  moth  has  defol- 
iated your  forests  and  disappeared  depends  on  how 
much  foliage  was  eaten,  the  number  of  successive  years 
of  defoliation,  growing  conditions,  the  physiological 
condition  of  the  tree  when  it  was  defoliated,  and  the 
presence  of  aggressiveness  of  pathogens  and  insects. 

Wargo,  Philip  M.   Changes  in  phenols  effected  by  Arm- 
illaria  mellea  in  bark  tissue  of  roots  of  oak,  Quercus 
spp.    In:    Kile,  G.  A.,  ed.    Proceedings,  6th  interna- 
tional conference  on  root  and  butt  rots  of  forest 
trees;  1983  August  25-31;  Melbourne,  Victoria,  and 
Gympie,  Queensland,  Australia.   lUFRO  S2.06.01. 
Melbourne,  Australia:    CSIRO;  1984:    198-206. 
The  effect  of  A_.  mellea  on  phenols  in  bark  tissue  of 
roots  of  oaks  was  determined  in  vivo  by  analyzing  bark 
tissues  from  roots  of  black  oak  and  white  oak  that  were 
defoliated  by  insects  and  naturally  colonized  by  the 
fungus.    Results  indicate  that  A^.  mellea  (sensu  lato)  can 
oxidize  and  grow  in  the  presence  of  oxidized  phenols 
but  only  on  weakened  tissues. 

Wargo,  Philip  M.   How  stress  predisposes  trees  to  at- 
tack by  Armillaria   mellea— a  hypothesis.   In:    Kile, 
G.  A.,  ed.    Proceedings,  6th  international  confer- 
ence on  root  and  butt  rots  of  forest  trees;  1983 


August  25-31;  Melbourne,  Victoria,  and  Gympie, 
Queensland,  Australia.   lUFRO  S2.06.01. 
Melbourne,  Australia:    CSIRO;  1984:    115-121. 
Stress  predisposes  trees  to  infection  by  Armillaria 
mellea.   Stresses  such  as  drought,  waterlogging,  and 
defoliation  induce  changes  in  root  physiology  and  chem- 
istry that  are  beneficial  to  the  fungus.   The  nature  of 
these  changes  and  their  interaction  with  the  fungus  are 
described  and  discussed.    A  hypothesis  on  how  roots  are 
predisposed  to  infection  by  _A.  mellea  is  presented. 

Weik,  Bruce  R.;  Wengert,  Eugene  M.;  Schroeder,  James; 
Brisbin,  Robert.   Practical  drying  techniques  for 
yellow-poplar  S-D-R  flitches.   Forest  Products 
Journal.    34(7/8):    39-44;  1984. 
The  objectives  of  this  study  are  to  determine:   (1)  the 
duration  of  predrying  heat  or  steam  treatment  needed 
to  relax  growth  stresses  adequately  in  yellow-poplar  S- 
D-R  flitches,  (2)  the  effect  of  these  predrying  treat- 
ments followed  by  solar-  and  air-drying  on  grade  losses 
in  yellow-poplar  S-D-R  studs,  and  (3)  the  cost  of  apply- 
ing successful  predrying  treatment  and  drying  methods 
as  compared  to  the  cost  of  high-temperature  drying  in 
the  S-D-R  process. 

Wendel,  George  W.;  Kochenderfer,  James  N.   Aerial 
release  of  Norway  spruce.  Northern  Journal  of  Ap- 
plied Forestry.    1(2):    29-32;  1984. 
Restrictions  on  use  of  2,4, 5-T  have  created  a  need  for 
herbicides  that  can  be  used  for  conifer  release.  Seven- 
year-old  Norway  spruce  was  released  from  competing 
vegetation  with  aerially  applied  Roundup.   A  wide  spec- 
trum of  competing  species  was  controlled  and  most 
hardwoods  did  not  resprout  during  the  2-year  evaluation 
period  following  treatment.   Norway  spruce  seemed  to 
respond  to  treatment  and  suffered  negligible  damage. 
Roundup  as  applied  in  this  study  seems  to  be  a  safe, 
effective  herbicide  that  can  be  used  to  release  Norway 
spruce. 

Wharton,  Eric  H.   Identifying  aboveground  wood  fiber 
potentials  in  New  York  State.    Resour.   Bull.   NE- 
82.   Broomall,  PA:    U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1984.    25  p. 
A  statistical  analytical  report  on  the  biomass  resources 
of  New  York.   The  study  was  conducted  in  conjunction 
with  the  third  forest  survey  of  New  York  by  the  USDA 
Forest  Service.   Statistical  findings  are  based  on  new 
10-point  variable  radius  plots,  a  canvass  of  wood  manu- 
facturers, timber  utilization  plots,  and  a  mail  canvass 
of  private,  commercial,  forest-land  owners;  all  conduc- 
ted in  1978  and  1979.    Presents  total  aboveground  bio- 
mass supplies,  the  use  of  biomass  in  the  state  for  forest 
products,  and  sources  of  wood  from  residues  and  stand- 
ing trees  that  can  be  used  to  improve  wood  fiber  recov- 
ery. 

Wharton,  Eric  H.   Predicting  diameter  at  breast  height 
from  stump  diameters  for  northeastern  tree  species. 

Res.  Note  NE-322.    Broomall,  PA:  U.S.    Department 

of   Agriculture,  Forest  Service,  Northeastern  Forest 

Experiment  Station;  1984.    4  p. 

Presents  equations  to  predict  diameter  at  breast  height 

from  stump  diameter  measurements  for  17  northeastern 

tree  species.   Simple  linear  regression  was  used  to 
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develop  the  equations.    Application  of  the  equations  is 
discussed. 


Wharton,  Eric  11.;  Raile,  Gerhard  K.   Biomass  statistics 
for  the  Northern  United  States.    Res.  Note  NE-318. 
Broomall,  PA:  U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1984.    3  p. 
The  USDA  Forest  Service  now  estimates  biomass  during 
periodic  resource  inventories.   Such  biomass  estimates 
quantify  more  of  the  forest  resource  than  do  traditional 
volume  inventories  that  concentrate  on  tree  boles. 
More  than  48  percent  of  the  aboveground  tree  biomass 
in  the  northern  United  States  can  be  found  in  woody 
material  outside  of  the  boles.   Tree  biomass  in  the 
Northeastern  and  North  Central  regions  of  the  United 
States  is  compared  by  state. 

Wharton,  Eric  H.;  Brooi<s,  Robert  T.   Southern  New 
England's  forest  resources  inventory.    Connecticut 
Woodlands.    48(4):  6-7,  15;  1984. 
During  1984,  the  Forest  Inventory  and  Analysis  staff 
will  conduct  an  inventory  of  the  Forest  Resources  of 
Connecticut,  Massachusetts,  and  Rhode  Island.    Al- 
though many  of  the  traditional  measures  of  timber  will 
be  used,  this  new  inventory  will  include  more  multi- 
resource  information.   Biomass,  wildlife  habitat,  and 
recreational  potentials  will  be  reported  on  once  the 
forest  resource  inventory  is  completed. 

Wiant,  Harry  V.,  Jr.;  Knight,  Robert;  Baumgras,  John  E. 
Relation  of  biomass  to  basal  area  and  site  index  on 
an  Appalachian  watershed.    Res.  Note  NE-315. 
Broomall,  PA:  U.S.  Department  of  Agriculture, 
Forest  Service,  Northeastern  Forest  Experiment 
Station;  1984.    4  p. 
The  biomass  of  50-year-old  cove  hardwood  and  upland 
oak  stands  on  an  Appalachian  watershed  was  more 
strongly  related  to  basal  area  than  the  site  index. 
Equations  are  presented  for  predicting  the  green  and 
dry  weight  per  acre  of  biomass  components  with  basal 
area  as  the  independent  variable. 

Widmann,  Richard  H.;  Blyth,  James  E.   Pulpwood  pro- 
duction in  the  Northeast  and   North  Central  States 
in  1982.    Northern  Logger.    32(8):  10-11;  1984. 
Twenty-one  Northeastern  and  North  Central  states 
produced  a  total  of  14.3  million  cords  of  pulpwood  in 
1982.   This  total  was  the  same  as  1981,  but  its  compon- 
ents showed  a  shift  from  residues  to  roundwood. 

Wilson,  G.  Edward;  White,  David  E.;  Biller,  Cleveland  J. 
The  influence  of  site   factors  on  production  cost 
predictions  for  the  Appalachian  thinner.    In:    Pro- 
ceedings, Mountain  logging  symposium;  1984  June  5- 
7;  Morgantown,  WV.  Morgantown,  WV:    West  Virgin- 
ia University;  1984:  323-335. 
Small  cable  yarding  systems  have  great  potential  for 
logging  small  tracts  in  mountainous  terrain.    One  such 
yarding  system  is  the  Appalachian  thinner.   This  paper 
describes  an  economic  model  designed  to  predict  har- 
vesting cost  based  on  the  capabilities  of  the  Appalachi- 
an Thinner  and  the  characteristics  of  the  site.    Actual 
and  predicted  harvesting  costs  are  compared  in  order  to 
evaluate  the  model. 


II 


Wisniewski,  M.;  Bogle,  A.  E.;  Shortle,  W.  C;  Wilson,  C. 
L.  Interaction  between  Cytospora  leucostoma  and 
host-phenolic  compounds  in  dormant  peach  trees. 

Journal  of  American  Society  of  Horticultural 

Science.    109(4):  563-566;  1984. 
The  interaction  between  Cytospora  leucostoma  (causal  \ 
agent  of  peach  canker)  and  host-phenolic  compounds  in  \ 
dormant  peach  trees  was  examined.   Initially,  inocu-       | 
lated  samples  had  significantly  higher  phenolic  levels      j 
than  uninoculated  samples.   The  levels  in  inoculated 
samples  decreased  dramatically  in  tissues  closest  to  the 
point  of  inoculation,  however,  while  the  phenolic  levels  j 
in  uninoculated  samples  remained  relatively  stable  1 

through  time.   The  data  suggested  that  C.  leucostoma 
degraded  host-phenolic  compounds.    Maximum  phenolic 
enrichment  was  observed  in  the  branch  collar  region  of 
the  main  stem  of  inoculated  samples.   It  was  concluded 
that  the  presence  of  C.  leucostoma  in  host  tissue  played 
a  significant  role,  over  and  above  the  wounding 
response,  in  establishing  levels  of  host-phenolic  com- 
pounds.   Levels  of  phenolics  in  host  tissue  seemed  to 
increase  in  advance  of  the  fungus,  and  this  increase 
may  function  as  a  mechanism  that  slows  the  pathogen's 
advance. 

Yaussy,  Daniel  A.;  Sonderman,  David  L.    Multivariate 
regression  model  for  partitioning  tree  volume  of 
white  oak  into  round-product  classes.    Res.  Note 
NE-317.   Broomall,  PA:  U.S.  Department  of  Agricul- 
ture, Forest  Service,  Northeastern  Forest  Experi- 
ment Station;  1984.    4  p. 
A  plant  to  make  standard  blanks  from  cants  by  System 
6  can  be  assembled  from  off-the-shelf  equipment  with 
few  modifications.   From  the  production  rates  and  man- 
power requirements  of  each  piece  of  equipment,  we 
designed  a  typical  plant  and  determined  by  economic 
analysis  that  it  could  return  21  percent  on  an  invest- 
ment of  $2  million  by  making  blanks  for  sale  from 
purchased  cants. 

Yawney,  Harry  W.   How  to  root  and  overwinter  sugar 
maple  cuttings.    American  Nurseryman.    160(8):   95- 
102;  1984. 
Procedures  are  presented  for  the  rooting  and  over- 
wintering of  sugar  maple  cuttings.    Rooting  can  vary 
from  0  to  100  percent  depending  upon  the  rooting  po- 
tential of  a  given  genotype,  and  a  period  of  trial-and- 
error  will  establish  which  genotypes  are  good  rooters. 
The  major  obstacle  to  a  successful  propagation  program 
has  been  overwintering  failure  of  the  rooted  cuttings. 
The  methods  presented  have  resulted  in  overwintering 
survival  rates  approaching  100  percent.   This  is 
achieved  by  forcing  the  newly  rooted  cutting  to  flush 
and  produce  new  foliage  prior  to  overwintering  by  ap- 
plying gibberellic  acid  (7500  ppm)  to  the  terminal  bud 
daily  for  a  period  of  2  weeks. 

Zinn,  Gary  W.;  Miller,  Gary  W.   Increment  contracts: 
Southern  experience  and  potential  use  in  the  Appa- 
lachians.   Journal  of  Forestry.  82(12):    747-749; 
1984. 
Increment  contracts  are  long-term  timber  management 
contracts  in  which  landowners  receive  regular  payments 
based  on  the  average  annual  growth  of  wood    their  land 
is  capable  of  producing.   Increment  contracts  have  been 
used  on  nearly  500,000  acres  of  private  forests  in  the 
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C,      South.   Southern  experience  suggests  that  several 
^i       changes  in  the  contract  would  improve  its  utility:   the 
contract  period  should  be  shortened,  the  percentage  of 
annual  growth  used  to  determine  payments  to  landown- 
ers should  be  reduced,  and  payments  should  be  based  on 
published  stumpage  or  product  price  reports.    With 
in       these  changes,  there  would  be  opportunities  for,  and 
u-        benefits  of,  using  increment  contracts  in  the  central 
8ls        Appalachians.   In  the  near  future,  increment  contracts 
may  be  used  in  parts  of  the  Appalachians  where  com- 
petition for  stumpage  is  keen. 
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Headquarters  -  Broomall 

Northeastern  Forest  Experiment  Station 
370  Reed  Road 
BroomaU,  PA  19008 

Field  Addresses 

Northeastern  Forest  Experiment  Station 
Holdsworth  Hall 
University  of  Massachusetts 
Amherst,  MA  01003 

Northeastern  Forest  Experiment  Station 
Route  2,  Highway  21  East 
Berea,  KY  40403 

Northeastern  Forest  Experiment  Station 
George  D.  Aiken  Sugar  Maple  Laboratory 
705  Spear  Street,  P.O.  Box  968 
Burlington,  VT  05402 

Northeastern  Forest  Experiment  Station 
Forestry  Sciences  Laboratory 
359  Main  Rd. 
Delaware,  OH  43015 

Northeastern  Forest  Experiment  Station 
Louis  C.  VVyman  Forestry  Sciences  Laboratory 
P.O.  Box  640 
Durham,  NH  03824 

Northeastern  Forest  Experiment  Station 
Center  for  Biological  Control  of 
Northeastern  Forest  Insects  and  Diseases 
51  Mill  Pond  Road 
Hamden,  CT  06514 
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Forestry  Sciences  Laboratory 
180  Canfield  St.,  P.O.  Box  4360 
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USDA  Bldg  -  University  of  Maine 
Orono,  ME  04469 

Northeastern  Forest  Experiment  Station 
Timber  and  Watershed  Laboratory 
P.O.  Box  445 
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Northeastern  Forest  Experiment  Station 
Forestry  Sciences  Laboratory 
P.O.  Box  152 
Princeton,  WV  24740 

Northeastern  Forest  Experiment  Station 
c/o  State  University  of  New  Yori< 
College  of  Environmental  Science  & 
Forestry 
5  Moon  Library 
Syracuse,  NY  13210 

Northeastern  Forest  Experiment  Station 
The  Pennsylvania  State  University 
Academics  Projects  Bldg  -  Room  104 
University  Park,  PA  16802 

Northeastern  Forest  Experiment  Station 
Forestry  Sciences  Laboratory 
P.O.  Box  928 
Warren,  PA  16365 
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Headquarters  of  the  Northeastern  Forest  Experiment  Station  are  in 
Broomall,  Pa.  Field  laboratories  are  maintained  at: 

•  Amherst,  Massachusetts,  in  cooperation  with  the  University  of 
Massachusetts. 

•  Berea,  Kentucky,  in  cooperation  with  Berea  College. 

•  Burlington,  Vermont,  in  cooperation  with  the  University  of 
Vermont. 

•  Delaware,  Ohio. 

•  Durham,  New  Hampshire,  in  cooperation  with  the  University  of 
New  Hampshire. 

•  Hamden,  Connecticut,  In  cooperation  with  Yale  University. 

•  Morgantown,  West  Virginia,  in  cooperation  with  West  Virginia 
University,  Morgantown. 

•  Orono,  Maine,  in  cooperation  with  the  University  of  Maine, 
Orono.  \ 

•  Parsons,  West  Virginia. 

•  Princeton,  West  Virginia. 

•  Syracuse,  New  York,  in  cooperation  with  the  State  University  of 

New  York  College  of  Environmental  Sciences  and  Forestry  at  i 

Syracuse  University,  Syracuse.  \ 

•  University  Park,  Pennsylvania,  in  cooperation  with  the 
Pennsylvania  State  University. 

•  Warren,  Pennsylvania. 
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